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Preface 


Since the first aircraft intended for aerial combat por se climbed into 
European skies almost seventy vears ago and the term scout took on the 
connotation of fighter, the speeds attainable by such warplanes have 
increased fram less then 100 to more than 1,500 miles per hour; their 
ability to climb from sca level has risen from less than 1,000 to more than 
{80,000 feet per minute; fuel capacities have grown from less than a 
dozen to several thousand gallons, and maximum take-off weights have 
sonred from fewer than 1,000 to as much as 100,000 pounds. The 
purpose of this book is to portray this dramatic evolutionary process 

by moans of detailed cutaway drawings Mlustrating the structures, 
systems and equipment of the most important fighter aircraft to have 
achieved service since the birth of the genus. 

Such has been the prolificity of succeeding generations of fighter 
designers in their aticmpts to achieve an advance in the state of the art 
that our soloction of aircraft typos to portray fighter evolution has been 
perforce arbitrary. Some of the aircraft illustrated on the pages that 
follow may assuredly be described as classics in that they established 
new standards that others endeavoured to emulate; some were 
outstandingly successful without being classics, and yet others, 
pethaps as a result of short-sightedness on the part of their designers, 
ineptness on the part of those responsible for framing the requirements, 
for which they were conceived, or madequecies in the ongines available 
to power thom or weaponry available to arm them, were somewhat less 
than successful. Bach had its own significance, nationally or 
internationally, however, and pleyed its role in the development of the 
fighter category. 

Space considerations have, at times, dictated selection of but one 
from a group of equally deserving warplanes to portray a particular 
aspect of the evolutionary process. A case in point 1s provided by 
inclusion of the Roggianc Re 2001 to represent an entire generation of 
allan fightors when euch as the Macch! C.205 and Flat G.55 were 
‘equally efficacious. Thus. this book is a synopsis of the history of 
fighter development rather than an attempt to chronicle the evolution of 
the species in depth. An attempt has been made to plane each type in its 
context—the aberrations from the mainstream of fightor evolution, such 
2a the rockot-drivon Me 163, arv fow—and the aircraft appear in 
chronological sequence of their début in prototype form, thelr 
backgrounds and histories being briefly related and specificetions being 
provided for comparison purposes 

‘The definition of fighter has undergone metamorphosis over the 
years, a process that has accelerated in the past two decades. Whereas 
a fighter was once defined as an aircraft primarily designed to intorcopt 
and destroy other e:reraft, such tasks as ground attack boing purely 
fortuitous and very secondery to its primary alr-air role, WWII saw 
examples of a secondary role taking precedence, although airair 
capability was retained, the Typhoon providing an outstanding 
example. This development became ever more pronounced in the 
post-WWII years, with the use of the term fighter becoming increasingly 
generic until it embraced a wide variety of loosely related aircraft types. 
varying tremendously in primary role, pexformance capability and size. 

The adoption of the wider definition of the fighter classification is, 
reflected in this book by the inclusion of such aircraft as the Harrier and 
F-114, which cannot be considered as fighters in the traditional sense. 
Today, a fighter may be categorised as multi-zole, its mission spectrum 
ranging from aic superiority and interception to deep penetration strike 
and counterair activities. Alternatively, it may he optimised for specific 
tasks such as ground attack, its airair copability being confined 
to—what is in some casos a rathor dubious —solf defence potential, and 
its likely use against other aircraft in the traditione! fighter sense is 
remote, All the aircraft appearing om the following pages are categorised 
as fighters, but the reader may well find himself asking “When is @ 
fighter a fighter 
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‘of 1899 (only to be rascinded at a similar nonfarence 

in 1907), the discharging of projectiles or explosives 
from any aerial machine was banned, just as more recently 
the nations of the world have agreed not to placo nuclear 
‘weapons in space vehicles, 

At the time that they made their first powered fights in 
December 1903, the Wright brothers, far from regarding the 
aeroplane (or "Flyer", as they called it) as « potential weapon 
of war, dreamed that they wore introducing an invention 
that would make furthor wars practically impossible. There 
was nu way they could then foresoo that aircraft would play 
@ major role in future wars, or that fighters (io, aircraft 
dedicated specifically to aerial combat) would lead to the 
growth of powerful manufacturing companies, with pro- 
duction lines many times the length of their Flyer’s initial 
hopa into the air. 

Nor conld Orville Wright, in discussing the aerial warfare 
Deing waged over France in World War I, have foresoon how 
snilitary aviation technology would develop. Today, super- 
sonle interceptors powered by gas turbine engines and. 
flown largely by black boxes can engage multiple tarzets 
heyond visunl range by launching miniature, unmanned, 
tockrt powered aircraft, gnided by ns, radar, 
orlnfr-red homtug. Such weapon systems are the products 
of many advanced technelogies, all undreamed of in 1917 
when Orville wiote| “What a dream it was; what a nightmare 
ILhae become’. 


U% aan agreement reached at the Flague Conference 
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After all this. progcoss, fighter development continues, 
although (as in the Wright brothers day) the pace of advance 
4 restricted by the funds available, which, in turn, are a 
function of political priorities 

We van, however. look ahead a Iittle way. 
pate © generation that will combine 5 
V/STOL capability, and fighters that will cruise super 
sonically for extended periods, rathor than making a brief 
dash before the fuol runs out, The hypersonic interceptor is 
technically feasible, although currently its military priority 
is low. The “Stealth Fighter” is sure to come, its reduced 
sadar- and [R-signatares making it the modern equivalent of 
@ WWI experiment in which one menufacturer tric 
produce an invisible aircraft by giving it a covering of 
eollulose rather than fabri 

In torms of fighter armament, we know that “death rays 
in the form of directed energy weapons (high energy lasers 
and particle beam devices) are only waiting on the develop 
‘mont of lightweight "yuns’. Armament that todey ts aimed 
by a crude gunsight or head-up display (HUD) 
directed at off 


sibly by movement of the pil 

command. Misi 

conventional supersonic fightors to ¢ 
lav wars? 


‘Tomorrow. 


Barly beginnings 
Following on from earlier military 
dirigibles (observation ve first used tn tho Battle 
of Flaurus in 1794, and subsoquoutly in the American Civil 
War, the Franco-Prussian War and the Boer War}. the 
aircraft was initially seen by army staffs purely in @ recon 
halsgance context, It was on this basis that in 1908, the US 
Army purchased [or $25,000 a two-seat Wright biplané 
which crashed in the course of éemonstrations, Howoven 
its replacement was officially designated: ° Aoroplane No 1. 
Heavier Than-Air Di United States Aerial Fleet” 
The US Army also took the lead in experiments 
various types of armament on aitcrai, allliou 
Germany were soon to replace America in t! 
application of av arm to be fired from a1 


with 
France and 


tion, ‘The first 


alveraft in fh discharged by Lt Fiske of the US. 
Army, ying in a Curtiss biplane near New York in August 
i910. Also during thal year, the German engineer Fule 
(ook out @ patent on a machine gun installation for an 
aircraft, the Voisin company exhibited a two-seat pusher 
hiplane armed with a mitrailleuse at the Paris Salon, and 
radio signals were transmitted from ¢ Farman aircraft during 
British Army manoouveos 

The yar 1910 also witnessed the first take-off roma ship, 
when, on é November, Eugene Ely flow a Curtiss biplane 
rom a platform on the farward deck of the cruiser USS 
Bummingham. However, it was aol until the following 18 
January that the first landing on a ship took place, Ely 
putting the Gurtiss down on a platform over the stern of the 


USS Pennsylvania, to be brought to a stop by three acrester 
hooks on the landing goar engaging with topes attached to 
vandbags, That same month saw the fiost bomty dropped, 


ina trial near San Francisco using a Wright biplane. 

That year of 1911 was to be an important one for military 
aviation, used in war for the first time, 
ual reconnaissance, aerial photography and bombing 


since aircraft were 


sicictly speaking, grenade-dropping) missions were flown 
by Italian aircraft near Tripoli in North Africa, the first 
operational sortie of this Italo-Turkish War taking place on 

October 1911, Also during that year, a machine gun was 
fitted experimentally to a Nieuport two-soator in France and 
to 0 Bleriot monoplane in England. Rquelly slgntfiesnt, 2921 
signalled the appearance of the Gnome rotary, often re- 
carded as the flcst true aero-engine. 

‘The fisst firing of an aulomatic weapon from an aiteraft in 
fight occurred on 2 June 1912, when a Lewis gun wes fired 
from a US Army two-seat Wright 3 biplane flying over 
Maryland. However, the US Army decided against adoption 
of the weapon, so Col Isaac Newton Lewis formed a company 
in Liege, Belgium, to manufacture it. The Lewis gun became 
the standard light machine gun of the Belgian and British 
armies, and was lo be use 
armament, even by the US Army Air Service. For air 
use, it had the advantage of heing moderately light 
relinhle, and of being fed from drum-type magorines (in 
itially housing 47 rounds and later 94). which mado st more 
suitable for flexible mountings than belt-fed guns. 


extensively as an gircrall 
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able hghvers of WHI but a3 related 
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beng Bult fh Both sin i 
2 Iltaled to emulate the success tha! had bee 
the monsplanes when 


During 1912, the Lewis gun was demonstrated om a Henrt 
Farman biplane over Lalfan's Plain near Farnborough, but at 
tal stage there was no interest on the part of Britain's War 
Office, The same year saw the first take-off from a moving 
ship, when, in January. the Royal Navy's famous pioneer plat 
Lt GR, Samson. flew a Short 8.27 biplane from a platform 
on the battleship HMS Hibernia while the vessel was steam: 
ing at 10% knots (19.5 km/hr’. 

Prior to this tune, wany small aircraft had been mono 
planes, For example, the French military aircraft competition 
(Concours Militaire) of 1917 had been won by # Nieuport 

ne, carrying a 660-Ib (300-kg) load over a 187-5-mile 
(G00-km) course at an average speed of 731 mph (117 km/hr). 
However. following a series of fatel accidents (an the British 
sido, aix pilots of the nowly-formed Royal Flying Corps were 
killed in the course of a few weeks in Nieuport, Deperdussit 
and Bristol monoplanes), in May 1912 the British and French 
military authorities announced a ban on monoplanes; a han 
was {o slay i force almost until the outbreak of WWI. 

Aside irom the dictates of the authorities, one of tha 
principal factors affecting the configuration of an armed 


aircraft was the need to separate the propeller disc and the 
machine gun's field of fire, Just prior to the war, patents 
were applied for by various inventors to enable an auto 
matic weapon to fire through the propeller disc, but little 
had heen dono to put the: ans Into pr 
Dosignors in the pa iofore WW 
concentrated on push 
Maurice Farman, and the Vickers EFB.1 which led to the 
1B. Gunbus of 1914. However, the armed services of the 
Great Powers still garded the aircraft primarily asa means 
of extending their field of view, and hence purchased them 
simply as two-seat reconnaissance platforms. In the UK. 
Vickers was left to build 50 Gunbusos as a private venture 
anticipating that ¢ domand for armod aireraft would arise 
on tho outbreak of the war that many considered inevitable. 


World War One 


Daring the early weeks of tho war, there was no real eeria 
combat, partly because the aircraft available wor nol 
equipped for it, On ferrying thelr alrcraft to France, the 


pilots of the four RPG squadrons were told that, in the event 
of mooting a Zoppolin, thoy should ram It! Aside from Jack of 
armament, there was also a feeling that avlation was some- 
how divorced from actual combat; pilots on both sides 
sharing the comradeship of the air rather than being divided 
by the conflict between nations, However, such feelings 
changed with the German victory at Mons on 24 August 
1914. Before the end of the month, the first airman (a pilot of 
No 5 Sqn, RFC) had firad his rovolver at an enomy alrcraft 
Aerial combat had begun, 

‘Although the role of the scouts was still to watch and 
photograph enemy movements and to direct artillery fire 
they thus began to be armed with rifles, with which the 
observers would engage enemy alroraft. At this stage most 
scouts wore not powerful enough to mount a machine gun 
and still retain a reasonable performance, However, filted 
with a 150 hp engine, Germany's Albatros C T managed to 
combine firepower and performance, and set the pattera for 
two-seat scouting aircraft for the remainder of the biplane 
era. Whereas previously the observer had heen placed 
ahead of the pilot for forward view end to minimise the 


required CG range, the Albatzos C Thad the observer in the 
roar cockpit to provide the best posable field office. Fle w 
armed with a 7,02:mm Parabollum LMG 14 (Luftgokuhlt 
Maschinengewehr, or aircovled machine gun) on a 
Schneider ring-mownt, and later in the war the series was 
fitted with a synchronised, forward-firing Spandau LMG 
(08/19 of the same calibre. 

The appearance of the Albatros G1 in early 1915 thus 
ropresonted tho solution of tho armamont problem for the 
two-seater, but for the stnyle-soatur the basic incompatibility 
of the propeller and the machine gun remained. Typical of 
the early experiments, several aircraft (including the Bristol 
Scout () were fitted with a Lewis gun angled off to the side 
to fire outside the propeller disc. However. this called for 
boem attacks with the sircraft flying on parallel courses, 
and was virtually usoless against anything but a complotely 
docile target 

A more practice] scheme was tried in the case of France's, 
Morane-Saulnier L, a parasol-wing aircrall thal had entered 
service in 1913. A machine gun was mounted above the 
wing, firing olovated above the line of fight to miss the 


ler This gave the pilot more opportunity to approach 

y mn (ie, from below the tail, or what would 
now be termed the low six o'clock position). However, for a 
manoeuvring target, there was no substitute for a gun firing 
along the ling of fight, Since a pusher arrangement (aa in 
the Vickers Gunbus) led to a loss of propeller eff 
‘and consequently an unacceptably low pi 
development of an effective single-seat “fighting scout 
depended on the development of a reliable interruptor wear: 
Aimeans had fo be found by which the action of a forward: 
firing, engine-mounted machine gun could be synchronised 
‘with the movement of the propeller 

Just bofore thn wer, Raymond Saulnior of tho Morana- 
Swulnier company had been axperlmenting with a system to 
synchronise the rotation of the propeller with the firing of a 
nilitrailleuse, using both a Hotchkiss and Saint-Etienne 
iypes. However, the system did not work very well, and the 
B-mm cartouches tended to hang-ire, so Saulnier fitted 
steel deflector plates to the blades. This clearly did nothing 
in improve their efficiency, but eliminated the possibility of 
damage irom the soft (copporjacketed) bullets. 


2 an 


for 


beng ap 
ff) which eniered 
ppgtt 


x 


That i ecge 


Wy armad adversaries. amnough the 


With the nrgent practical demands of war, the Saulnier 
system of synchronisation was abandoned. but the steel 
deflector plates were fitted to the blades of a Morane L 
monoplano. Operational evaluation of the scheme was car- 
ried out by the company pllot Roland Garros, who succeeded 
in shooting down five enemy aireraft in April 1915, before 
pelng forced to land belting the German I 

Although this "secret weapon’ had been lost to the enemy 
no direct use to the Germans, since the deflector 
se incapable of protecting propoller bladus wyainnst 
steel-jacketed Parabellum ammunition, Tasked with de- 
smaative system, the Dutch designer Anthony 
rking in Germany) took as his tearn's basis a 
concept patented by Franz Schneider in 1813, This had 
already been Litted experimentally to a two-seat LVG (made 
by the company for which Schneider worked). but the 
aircraft had crashed while being delivered for operational 
trials, Fokker fitted an interruptor gear to his Mx Eindeckor 
(monoplane), and demonstrated it to the German authorities 
firing a Parabollum LMG through the propeller: The airccalt 
was pul into production as the Fokker E 1, in which Max 


plates 


Immelman made his first “kill” with © synchronised 
weapon on 16 July 1915, Others who won fame In the days of 
he “Fokker Scourge” wore Oswald Boelcko and Ernst Ude 

Although undoubtedly one of the most important fighters 
historically, the Fokker E-series were not outstanding as 
flying machines. Even the F III was inferinr to the Morane- 
Saulnier N in every respect. In addition, the interruptor gear 
was far from perfect, sometimes shooting of the pro 
Nonetheless kker monoplane gave Germa 
superiority until August 1916, whom a usw wonvratlon of 
British and French aircraft arcived at the front, some 
equipped with synchronised forward-firing guns. 

As the single-seat fighting scout became a practical 
proposition, the various air arms began to develop tactics 
and forenations that would minimise hele losses and simul 
taneously maximise their kills. The Allies took the lead in 
the use of dofe of twa-seators, providing 
mutualy-prote the accuracy of the ob- 
sorver’s gun was In tie fighter, 
firing along its lin 

Formation 


ed ta be close enough for hand- 


‘above left) ang he 
Ii monaclane left 


planes were produced 


to hold station, yet spaced sulliciently to avoid collisions. 
They had te provide security for all the alrcraft and allow 
sale turning. Since a dive out of the sun ito the six o'cloc! 


position was the best form of attack (combining a high 
taking speed with 


each ate of the probable direction of 
attack, This also that the up-sun aircraft wai 
protected by ore height, which could be 
werted into speed in coming to its aid. In the 
formatic 
ible for navigation) came to fly on the up-simn side, since this 
‘was where most is concentrated. and hence his 
geling) could madtly be sean. 
In the development of offensive formations, Boelcke is, 
said to have pioneered the idea of operating aircraft as a 
pair (Hotte), patrolling roughly in line abreast, either pilot 
scanning a hemisphere of sky centred on the other aircraft 
On ontering combat the Na 2 would swing behind the 
Jaador. who would do the fighting, while the 


his tail. A section (Schwarm) of four atroraft geve an even 
higher probability of sighting the enemy, and conveniently 
broke down into two fighting elements in combat, By the 
summer of 1916, several squadrons (Jagdgeschivacer) w 
flying together. Such formations were too large to be flown 
ce multiple-vee formations and diamonds 

came intn use. 

While the dogfights rv 
important 
the air dete 


d over the Gontinent, anather 

ons had its beginnings in 
eat Britain. Blério’s cross-Channel 
en rise to fears that in the nex! 


fortunately this threat did not materialise. Instead, Britain 
Was subjected to bonibing raids by Zeppelin rigid ai 

and (later) winged aireraft, and this led to an air 

system that could operate both by day and night. 

id airship with an engine had been produced 
by Paul Haenlein in 1875, but il was not until? July 1900 tat 
the first of Count Ferdinand von Zeppelin's series, the LZ 1 
(Lufischiff Zeppelin) left its monting forits maiden fight, at 

point in time the Gaunt was nlmeady 72 yoars of age 


In the following years, his products were purchased by the 
Impesial Gevinan Army and Navy (he was not permitted to 
export), and the air transport company DELAG (Deutsche 
Luftschiffahrt AG), which operated with an extremely good 
safety record prior to the outhrenk of war 
Antwerp in Belgium, 
first of a sories of 
fhe REC nor 
quipped to defend 
limb performance 
radios, 
hting. None: 


n 19 January 1 
attacks on the E 
the RNAS (Royal Naval Alr Service) was 
he UK, their aircraft having neither 
nor the armament for the jah, Nor di 
blind-flying instruments, or even cocl 
theless, during the night of 7 June 1915, a Morane L of tho 

‘AS succoded in destroying LZ 37 by droppin 
(9-kg) incendiary bombs on It while it was In 
Ghent in Belgium. 

Although the Kaiser had initially insisted that attacks 
should be restricted to military targets, following French 

ds on Karlsrah aden in June 1915, the Ze 
were cleared to a 
place on 17 Augus 


winter because of bad weather, and by the summa 
the RFC had flarepaths, and aircraft equipped with lumiae 
‘ous instruments, synchronised machine guns and eff 
ammunition (Pomeroy and Brook explosive bullet 
Bucki nconiiarins), In August and September, 
Zappelins expariencad heavy loaso 

nd interception 


the 
roaulting from both 


und Eh aircraft, and the raids 


petered 


‘Zeppelins remained a thrvat to sipping in the North Sea, 
although, since early 1918, Sopwith Pups had been able to 
take-off from 200-it (6i-m) decks on the early “carrie 


HMS Campanta and Manxman, recovering by éitchi 
alongside so that the pilot could be rescued. A 20-ft (é-m) 
take-off platform was also installed on the crutsor HMS 
Yarmouth, and on 21 August 1917, a Pup operating from this 
ship destroyed the LZ 23, which had been shadowing Britist 
vessils in this are 

As the Zeppelins withdrew from raids on the UK, lange 
aircraft took over. Gothas carried out many daylight strikes 
between May and August 1917, after which they switched to 
night reids until May 1918. The principal REG types usd for 


air defence were the Sopwith Camel, the SE 5a and the 
Bristol Fighter, On the night 28/29 January 1918, two Sopwith 
Camels achieved the first nocturnal “kill” of an aircraft, 
shonting down a Gotha in flames. The Gothas were supple 
mented in 1918 by multi-engined "Gionts" (Riesenflugzeugr) 
which ma ds without Joss 

Mean fights over the trenches. superiority 
had swung back and forth as now types of fighting scout 
wore introduced in quick succession. The tide began to tura 
against the “Fokker Scourge” in the spring of 1916 with the 
arzival of large numbers of the single-seat D.H.2 and the 
twos 2h. Although both were crude pushers, they 
outperformed the even cruder Fokker E-series. Allied 
suporiority was thon onsured by tho 1!-Strutter—the finst 

itlsh fighter to enter service with an interrup or gear—t 
lightweight Pup and the fast-climbing, RNAS-operated Tr- 
plane, all from the Sopwith stable. These aircraft all had 
rotary engines, as did France's Nieuport 17, but the Spad 7 
that entered service in September 1916 had a liquid-cooled 
Hispano-Suiza engine, pointing the way to the course of 
probable future powerplant development 
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Germany regained the advantage late in 1916 by replacing 
the Fokker E-series monoplane and Halberstadt biplane 
single-seaters with the Albattos D-serles biplanes. ‘These 
‘wor the first single-seaters with paired synciironised guns 
and were powered by liquid-cooled Benz or Mercedes 
englies, They were followed in the summer of 1917 by the 
rotary-engined Fokker Dr 1 (Dreidecker, or triplane), in 
Which type Werner Voss and Manfred von Richthofon 
achieved many “kills”, and by the less successful Pfalz, D 111 
biplane powered by a liquid-cooled Mercedes vagino. 

However, that summor saw superiority regained by the 
Allies, with the twin-gun Sopwith Camel, which was diffi- 
ult to fly yet achieved more“kills’ than any other type, the 
Rolls-Royce engined Bristol Fighter, probably the finest 
general-purpose combat aircraft of the war, and the 
Hispano-engined Spad 13, arguably the best French fightor 
to appear during the conflict 

Germany won back control of the sky in April 1918 with 
the outstanding Fokker D VII, powered by @ liquid-cooled 


Morcedos or BMW engine, France's last shot of the war was 
the Nieuport 28, which entered service just before the 


Armistice and was widely used by the Americans. Britain's 
Sopwith Snipe also served briefly, its 280 hp Bentley making 
it the ultimate in rotary-engined fighters. Its excellent 
manueuvrability compensated to some extent for the slight 
speed advantage of the D VIL but tho Snipo sufforod its 
share of control problems and the Martinsyde F.4 Buzzard 
(which narrowly missed active service) was certainly 
technically moro advanced, 

To summarise fightor performance developments during 
tho four yours of war, rotary engines had increased from 
around 80 hp to the 230 hp of the Snipe, while liquid-cooled 
‘engines had gone to 180 hp in the D VIL, 275 hp in the Bristol 
Fighter and 400 bp in the Buzzard. Level speeds had cor. 
respondingly risen from 70 mph (112 km/hr) for the Gunbus 
to 122 mph (195 km/hr) for the Nieuport 28, and 144 mph 
230 km/hr) for the Buzzard, Service ceilings had gone up 
from around 13.000 ft (3,960 m) to 21,900 ft (6,650 m) for the 
Spad 13 and 23,950 ft (7,300 m) for the Buzzard. 

‘Al the end of the war, most aircraft still had wooden 
structures with fabric covering, although the Albatros, 
Roland and Pfalz. series had wooden monocoque fusolagos. 
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ostage of good quality spruce had raised interest m 
the use of metal structures, especially in Germany, where 
Junkers flow the | 1, the world's first all-matal, fully cant 
evorod monoplane, int 1915. Junkors continued with the 
concept of a corrugated steel skin on top of a welded-steel, 
carrying framework until the | 7 of 1917 finally suc 


weded in winning a production order, Fitted with two 
forwa Spandau machine guns, it was known as the 
DI, but only 41 had been delivered at the end of the war. The 


Robrhach company alsa tried mote! construction. using 
smooth skins, which gave less drag but 

‘The standard alpalr armament wa; 
vorgion of an army machine gun, although other types 
weapon were used experimentally. The Le Prieur rocket 
ras tested on various aircraft (eg, Sopwith Pup) as a means 
to attack balloons and Zeppelins, but had a range of only 300 


(0m). A37-mm Hotchkiss cannon was fitted hetween the 
cylinder blocks of the Spad 12 Ca 1, and the Vick 
one-pounder pom-pom naval gun was used on the FE 


benefil of the largor projectile 


atlack triins, but the slow fiw rate of he 
was goawrally fell to offset 


Several types of aircraft were fitted with armour plate (ex, 
Sopwith Selamenden), as fighters were used later in the war 
for trench-strafing, 

Other atreraft features that became important later in the 
story of fighter development had their origins in this period 
The S.E4 experimental biplane of 114 had camber 
changing flaps and a celluloid cockpit canopy; the Sopwith 
De-Strutter of 1616 had alrbrakes and a variable-ineidence 
tailplane, ‘The same year saw a supercharger tested in an 
aircraft and 1918 witnessed the use of a twe-pitch propeller. 
A crude form of semi-tetractable undercarriage had 
sppeared even before the war on the German Fugen 
Wienceiors monoplane of 1911 

Radios were used on some two-seaters, which trailed a 
220-It (37-m) leagth of copper wire with @ weighted ead, 
‘They communicated hy wireless telegraphy (ie, Morse code} 
over & range of 10 miles (16 km), Oxygen equipment and 
electrically-heated clothing were developed to facilitate 
high-altitude flying, but were not used operationally, 

The parachute is said to date back to 1797, but the first 
human demonstration Is reported to have oceurred in 1908, 


when US showmen Leo Stevens jumped from a balloon. In 
October 1912, a man jumped ftom a Wright biplane using 
Stevens “Life Pack” By 1918, parachutes made by Paulus 
and Heinecke were in limited use in German aircraft, ond 
the Galtheop "Guardian Angel” was available om tho British 
side (and selacted for the Stipe), but not used. 


Between Wars 


With the Armistice of November 1018, Germany was tem- 
porarily out of the running, and the US was intent on never 
again becoming involved in war. hence the lead in fighter 
dovolopment was left to Britain and France. Italy had boon 
successful with bombers, but it was to be some years before 
she was to produce a really competitive fighter 

Britain's Roval Air Force (formed on 1 April 1918 by 
merging the RFG and the RNAS) was initially restricted in 
improving its equipment by a rolling "Ten-Year Rule’, which 
foresaw no threat in that period and hence recognised no 
call to spend money on new equipment, The Snipe (rather 
Dian the Buzzard) was chosen to be the RAF's standard 
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fighter, and as such it remained in service until 1926, The 
19208 produced a rash of new British biplane fighters, all 
fitted with (fixed) radial engines: the 325 hp Armstrong 
‘Whitworth Siskin If, the 400 hp Gloster Grebe, and 425 hp 
Gloster Gamecock and Siskin IIA, and the 490 hp Bristol 
Bulldog. For its generation the Bulldog was a fine aivoralt, 
with 2 maximum speed of 174 mph (278 km/hr) anda ceiling 
of 27,000 ft (8,230 m). Itentered service in 1928, and was the 
RAF’s most widely-used fighter until 1936, ‘The most sig- 
nificant aircraft on the naval side was the 400 hp Fairey 
Flycatcher, which sorved with tho Floot Air Arm from all the 
RN carriers tn the period 1923-34. 

France's equivalent of the Snipe was the much faster 
Nieuport 29 biplane, but thereafter her fighters lost ground 
to the British, the all-metal Wibault 72 and the Loire 
Gourdou-Leseurre 32 (both parasol-wing aircraft) and the 
‘Niouport Delage 62/622/620 sosquiplane series being not- 
ably slower than their RAF contemporaries, Dewoitine had 
meanwhile been developing a llaw of parasol-wing fighters 
of metal construction, but with fabric-covered wings. These 
aircraft did not initially win French orders, but they were 


used abroad, notably in Switzerland and Italy. The series 
culminated in the Swiss-built D 27 of 1930 and the French- 
built D 371 of 1934, 

‘Tho 1920s had not beon an outstanding decade in terms of 
operational fighters, but significant developments had been 
initiaterl, In 1920, Short Bros exhibited the Silver Streak 
biplane with a monocoque duralumin fuselage. The same 
year saw the first fullyreicactable main undercarriage 
members fitted to the Deyton-Wright high-wing racer, the 
inainwheels being housed by the fuselage. In 1922, the 
Vorvilla-Sperry racer had the main geer retracting into the 
wings. Two years later, In 1924, the British Air Ministry 
declared that all primary structure in its future alroraft 
would be metal, but cid not rule ayainst fabric covering. 
Significantly, in 1925, the Schneider Trophy race was won 
for the Inst time by a biplane, the Curtiss R8C-2 averaging 
232.8 mph (372 km, hr). In 1928-29, the first rocket-powered- 
slider flights wore made in Germany. 

During the 19305, biplanes gave wey to monoplane, and 
stressed skin structures came into general uso, as did 
enclosed cockpits, radio telephony (ie, voice transmissions), 
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sutractable undurcarriages, high octane fuuls, and vartable 
pitch propellers. Research into gas turblnes for jet propul- 
sion was pursued actively in Germany, Britain and 
elsewhere 

ittwas al this time that the United States was first to take 
the lead in fighter development. albeit only briefly. The 
Curtiss series of liquid-cooled engines developed for racers 
mn the 1920s had lee toa series of biplane fighters. but none 
of these had been produced in large numbers. Curtiss had 
begun the Hawk biplane series with the P-1 pursuit aircraft 
for the USAAC and the F6C for the USN, completing it with 
the the Army's last biplane fighter, which entered 
service in 1932. Boeing used the Curtiss engines in the 
Amy 5 PW-# and the Navy's FB+1 series, but switched to the 
rasp radial for the Army P-12 and Navy FaB. The US 
Navy persistid longer with biplanes tl 
Jn the mid-1930s, the Gruman F2F seria, with 1 
retracting into the fuselage. How i aiccraft that put 
the US briely in the vanguard of fighter development 
was the Bosing P-26 allmetal monoplane. When il entered 
service with the Army at the end of 1943, it was arguably 


hit 


the most advanced fighter in the world, despite such an- 
achronistic features as bracing wires and fixed, spatted 
undercarriage (see photograph on page 17). 

In Britain, some highly stteamlined biplanes were built 
around liquid-cooled Rolls-Royce engines, notably the 
Havwker Fury and the same company's Demon turret fighter 
Howovor, for tho RAF’s final biplanos, radial ongines we: 
to be used. The Gloster Gauntlet of 1985 was used in the 
first radardirected interception two years later, and 
descendent, the Gladiator of 1937, made some concessions 
to modernity in having an enclosed cockpit, a refiector 
gunsight, ond a quartet of Colt-Browning machine guns, 
which had replaced the unreliable Viekors in. atrorait 
use, The Cladiator had a maximum speed of 253 mph (405 
Jan/ he), which was marginally better than the 240 mph (384 
km/hr) of the Curtiss Hawk III, but not as good as the 264 
mph (422 km hr) of the Grumman F3E-3, the US Navy's lest 
biplane fighter. 

The rebirth of the German Air Force was revealed offtct 
ally in March 1935, but deliverias of the Heinkul Ho 51 
biplane fightor had started lato in 1993, Althougt: historically 


important as the first of Germany's new single-seat fighters, 
which saw service in the Spanish Civil War from November 
41936, its performance. was tnremarkable, Some of the finest 
biplane fighters were by now produced in Italy, notabl 

Fiat CR.32 (which was also used in Spain) and, from the 
same stable, the CR42 Falco, the last and the fastest of the 
series, with a maximum speed uf 267 mph (427 km) tir) 
equalling the contemporary Polikarpov 1133 which featured 
undercarriage retraction, However, the biplane fighter is 
held by some experts to have reached ita peak with Gzecha 
slovakia's Avia 8.334, which came second to the Messer- 
schmttt Bf 109 in the Zurich Air Meoting of 1937. 

‘The Bowing P26, which had first flown on 30 March 1932 
and had entered service late in 1933, was soon to be over- 
taken by other fixed-gear monoplanes from Europe and 
Japan. Poland's high-wing PZL P11 had flown in 1931 and 
was marginally faster, but only entered service in 1934. It 
still formed the backbone of Poland's afr force when war 
broke out in September 1939. by which time it was; com 
plotoly outclassed by Germany's Lighturs. In France, 
Dewoitine finally abandoned the parasol wing in favour of 2 
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low setting for the wing of the D.500 series, which had a 
maiden flight on 19 June 1992 and entered service late in 
1934. The D.901 differed in having a moleur canon mounted 
between the cylinder blocks and firing through the propeller 
boss, ond the 860 hp D.510 reached 250 mph (400 km/hr). 
However. an even faster fixed: gear aircraft was the Japanese 
Imperial Navy's Mitsubishi ASM, which was employed 
against Chine in 1987, but had been virtually withdrawn 
from the first-line inveatocy by the Lime of the Pacilic War, 
which started with the attack on Peacl Harbor, Its Army 
contemporary was the Nakajima Ki.27, which did see qnite 
extensive wartime use end which had a maximum speed of 
286 mph (358 km/hr), making it joint leader in this class 
with the Fokker D XXI. 

‘The alreraft which opposed the ASM over China in 1837 
was conceptually more advanced, bul an older aircraft of 
inferior performance. ‘This was the Soviet Union s Polikarpov 
16, which had first flown at the end of 1983, and was the 
world's first single-seat, low-wing monoplane fighter with a 
rotractablo underoarriage to enter service, Lator models did 
reasonably well against the Bf 1098 in Spain, and in Its 


ultimate form it reached a spoed of 328 mph (522 km/hr) 

Other retractable-gear monoplane fighters followed the 
146 in rapid succession, The year 1935 saw the first fight of 
the Curtiss P36, Messerschmitt Bf 108, Morane-Saulnier 
MS 408, Seversky P.38 and the Hawker Hurricane, to be 
followed in 1926 by the Supermarine Spitfire, Meas 
BF 110 and the Junkers 88. the last-mentioned being 
tobocome one of WWIT's finest mult-tole combat aircraft. In 
1937, mote single-seaters appeared tu the form of the Flat 
6.50, Bloch 150, Grumman MF Wildcat (the first American 
naval fighter able to compete with its Japanese contem- 
poraries on reasonably even terms) and the Macchi C.200. 
These were followed, in 1938, by the Gurtiss P-40 prototype 
(tho basis for tho Tomahawk and Kittyhawk altes Warhawk) 
and the Dewoitine D.520, the most advanced French fighter 
of the period. Finally, in the last few months before the war, 
appearances were made by the Lockheed P-38 Lightning 
twin-boom fighter, the Japanese Army's Nakajima Ki.43 and 
its Navy rival, the Mitsubishi ABM Zero, Germany's out 
standing Focke-Wulf Fw 190 and Britain's Bristol Beau- 
fighter. All were to prove important fighters in the conflict 
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that bogan in September, but from a technology viewpoint 
pechaps tie most important event of 1939 was Le first flight 
of the turbojet-propelled Heinkel He 178 on 27 August. 
Crude as it was, the He 178 served notice that the piston- 
engined fighter would not survive another decade. 


World War Two 


The second four decades of aviation development will 
naturally be better known to the average reader, and this 
later period is therefore summerised only briefly below. 
France's M.S406 was nnmerically the country's most 
important fighter, but was completely outclassed by the Bf 
19. The Dewoitine D.520 was more comparable to the 
Gorman airoraft, but was not available in sufficiont numbers 
to alfect the outcome of the battle over France, Italy bad 
emphasised biplanes, rather than monoplanes, and lacked 
sufficiently powerful engines to exploit its designers talents 
The Fiat 6.50 and Macchi C200 were inferior in perfor 
mance as distinct from agility to their British contempor- 
aries, and wore relogated to escort and fightor bombor roles. 


Later, the availability of the Daimler-Benz DB 601 engine 
enabled Italian fighters to take « major step forward, with 
the Macchi 0.202 and Reggiane Re.2001, which were 
reasonably successful. The even more powerful DB 605 
powered the Fiat G.55, the Macchi G.205V and the Reggiane 
Re.2005 which ware equal to any other fighters of the perind, 
but arrived too lato to play really significant rolos 
‘The "Battle of Britain” was won by sheer numbers of 
Hurricanes, the dogfight qualities of the Spitfice and the 
force-multiplier effect of ground-controlled interceptions, 
making the first significant se of radar. It can be argued 
that the results would have heen even more dramatic if the 
British 0.903-inch (7,7-mm) machine gun had been replaced 
by that of 0.60-inch (12,7-mm) used by the Americans, 
Russians ond Gormans. Howavor, Britain instead made the 
leap to the 20-mm Hispano cannon, which became the 
RAF’s standard fighter armament until the 30-mm Aden was 
introduced by the Hunter in the mid-1950s 
rhe Spitfire was superseded by the Hawker Typhoon and 
Tempest at low levels, but remained supreme at high alti- 
tudes throughout the war, production finally torminating in 
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1047. The Hurricane was quickly relegated to round attack, 
convoy protection and service in secondary theatres. The 
phon excelled mainly in ground attack, but the Tempest 
could match the best of German piston-engined fighters at 
low and modium lovels. 
‘Theradar equipped Boaulightcr played an important part 
in stemming the night-time Blitz, and the aircraft was later 
das a long-range fighter, especially in anti-shipping 
strikes. However, it was the de Havilland Mosquito that 
‘came lritain’s most outstanding multi-role fighter, despite 
what many viewed as the reteagressive use of a wooden 
structuro, In naval operations, British fighters failed to excel 
although the two-soat Fairey Firefly did play a useful rol 
Jater in the war and in the Korean conflict 
‘The first British turbojel-powered aireraft—ihe Gloster 
28/38 made 
the Gloster Met 
slower than the contemporary Messerschmitt Me 2 
‘woro nonatholoss effective in intercepting V-ts, the fore- 
runners of the cruise missile, The de Havilland Vampire 
missed the war completely 


Germany's Messerschmitt Bf 109 was produced in greater 
numbers than any other fighter, but reached its peek of 
development early in the war with the BF 108F. after which it 
became overloaded and lost its manoeuvrability, The BE 10 
failed as an excort fightor, but performed usefully later as a 
radar equipped night jightor, alongside the mult-role Ju 88. 
‘The Fw 190 and its Ta 152 descendant represented the peaks 
of German piston-engined fighter evelution. 

Germany was the only country to make significant use of 
jet fighters during the war, with the turbojet-powered Me 
262 and rocket-powered Me 163, bath swept-wing aircraft, 
although. in tho case of the former, sweepback had been 
adopted purely for CG reasons. The Germans also led in the 
development of air-air guided weapons, and ended the war 
with a 30-mm cannon thal formed the basis for the post-WW 
Il Aden and DEFA. Insofar as larger calibres were con- 
cerned, the ground-attack Henschel Hs 128 was fitted with 
a 73-mm cannon, and (experimentally) with a six-barrel 
77-mm rocket mortar for use against tanks. 

‘The Soviet Union entered the war in June 1941, and later 
produced some excellent fighters, of which the Yakovlev 


series is generally agreed to have heen the hest, if rudi- 
mentarily equipped by Western standards of the day. Of 
this family, the Yak and the lightweight Yak-a were out- 
stunding, The radil-onginod Lavootkin La-§ end La-7 wore 
able to compete successfully with thelr German contem- 
poraries, and the Mikoyan-Gurevich MiG-3 achieved some 
measure of distinction during the early part of the war for 
its speed and allilude capabilities. Soviet wartime fighters 
introduced cannon of 23-mm end:37-mm calibres. The former 
calibre proved exceptionally successful and 1s still muse 
today, whereas Soviet 37-mm aerial cannon were too slow: 
firing and did not survive the early jet fighters 

Tapan and the United States entered the war on 7 Decem- 
ber 1941 with the former's attack on Pearl Herbor. The 
Japanese Navy's Mitsubishi ASM had already been largely 
superseded by the retractable-gear ABM ZeTo-Sen, which 
‘was buill in far greater numbers than any other Japanese: 
fightor und oxcelled in rango and manoouvrability, Mitsu: 
bistu's ultimate Navy (albelt shore-based) single-seat flabter 
was the ]2M, which proved to be Japan's best high-altitude 
interceptor, outranking even the Kawasaki KEG, the nation's, 
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only fighter with an tn-line engine (a licensed DR 601). 

Early in the war, the Army's Nakajima Ki-27 began to give 
place to the Ki-a3, the sorvics's most widely-used fighter. 
The sane company developed the Ki for home dofence. 
japan s most advanced fighters, which could hold their own 
with the best American types, were arguably the Army's 
Nakajima K-84 and the Navy's Kawanishi Shiden. 
The United States earlier fighters of WWII were som 
het pedestrian in capability, although some performed 
usefully, og, tho Curtiss P-40 as. sturdy fighter bomber and 
the Bell P-39 Alracobra ay a Leasa-Lond aircraft for the 
infon, Of later types, the Northrop P-61 Black Widow 
n effective night figher and the Lockheed P88 excelled 
in the long-range operations of the Pacific theatre once 
tactics had been developed enabling it to mix it with the 
more manoenvrable Japanese fighters 

The finest American fighter of the war was probably the 
North American PSL Mustang, combining a RollsRoy 
Merlin with the low drag of a laminar-flow wing to produce 
the ullimate long-range air superiority fighter of that era 
‘The Republic P-47 Thunderbolt was nol as good a dogfight 


aircraft, but its greater weight provided operational lex 
bility and the radial engine with which it was equipped 
reduced vulnerability to enemy fire. 

In naval operations, the Grumman FF Helleat was virtu- 
ally tho equivalont of the P51, but it was surpassed in 
certain performance aspects by the Vought FAU Coraair, 
which, if k be dosired in respect af deck 
teristics, continued In service through the Korean 
War, The USA made @ slow start in gas turbine cngine 
development, bul both the Bell -58 Airacomel and Lockhved 
P.80 Shooting Star flew in limited numbers prior to the end 
of the war in August 1945, although neither saw operational 
service in that conflict 


Post-War Years 


‘The early post-war period saw the entry into service of the 
last of the great piston-engined naval fighters, namely the 
Hawker Sea Fury and the Grumman F&F Bearcat, and the 
first important stralght-wing jets, as instanced by the 
Republic F-84 Thunderjot and the Hawker Sea Hawk. These 
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sew the advent of a new generation of swopt-wing 
jel fighters. 

Tho North Amorican F-86 Sabre, which first fe 
1 October 1947, was one of the truly great fighters, 
bining a major advance in performance with good handling 
qualities and successful operation in combat, Its develop- 
ment also marked the somewhat late transition of the USAF 
from the 0.50-inch (12,7-rm) machine gun to the 2 
non, introduced on the F-86H, which also had a nel 
delivery capability, Tho F-26D limited all-weather fightor 
had nose radar, an efterburning engine and a retractable 
pack of 2.75-inch (70-mm) unguided rockels. Later Sabres 
could use the AIM-9 Sidewinder air-air missile, but itis the 
sixgun F-06A, E and F variants that fought over Korea for 
which the type will best he remembered. 

‘The MiC-15, which first flow on 30 December 1947, was 
an equally bold design, but was noteworthy mainly for 
squoveing a high-subsouic performance from @ centrifuga 
wine, « pirated copy of the Rolls-Royce Nene foolishly 
sold to the Soviet Union by Britain's government of the day. 
The aircraft had a very good ceiling, but was inferior to the 


F.00 ina number of respects, having been evolved primarily 
as an anti-bomber weapon ralluer than for flghter-vorsus 
fighter combat, and it was soon superseded by the MiG-I7, 4 
lange-seale rehash, some variants of which had an after- 
burner. The MIG-17 was a major improvement and remains 
In service in the early ‘eighties with some smaller air forces 
aa a light fighter-homber, roughly equivalent to Britain's 
Hawker Hunter, It i noteworthy that the first European 
swopt-wing fighter was tha Saab | 20, which first flew on 1 
Seplumber 1948, 

Some aircraft capable of level suporsoni¢ flight wore 
alreacy under development during the Korean War. These 
included the North American F-100 Super Sabre, which 
became an outstanding fighter-bomber, and the MiC-19, 
which is still widely used, and has been developed in China 
8.4 tactical strike aircraft. However, Korea gave rise to a 
demand for low-cost alr superiority aircraft with genuine 
Mach 2 performance, which in turn resulted In three out 
standing fighters: the MiG-21, the Lockhood F-104 aad tho 
Dassault Mirage TIL. The Saab ]35 Draken was in the same 
class, but failed to achieve fame due to Swedish export 


restrictions, Another important dogfight aircraft was the 
Vouglil F-8 Crusader, which proved its value in Vietnam. 

In the field of interceptors, tho Gonvair F-102 and F-106 
were early examples of Area Ruled fuselages and internal 
weapon bays, while the BAC Lightning was more of a 
technical curiosily, with ile high wing swoop and vartleally 
stacked engines, The massive Tupolev Tu-28? illustrated 
raft required to provide area defence over the 

Union, However, the most important interceptor to 
nriginate in the 19808 was the MeDonnell Douglas Ft 
Phantom 11, with an armament of four AIN-Y Sidewinder 
and four AIM-7 Sparrow missiles, Designed as a US Navy 
interceptor, this Incredibly flexible aircraft was used lator 
in Vietnam and the Middle East both as a figliterbombar 
and an air superiority fighter. 

‘The outstanding strike fighter of the period was the 
Republic F05 Thunderchief, with en internal bay ior 
nuclear weapons and highly sophisticated intakes. It per- 
formed well in Vietnam and continues in service today At 
the oppusite end of the wolght spectrum, the lightweight, 
Northrop F-5 combined the aerodynamic advantagos of Area 
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Rule with the weight saving of small afterburning engines 
and highly accurate IR-homing missiles. It became a super 

nter that even small nations could afford and 
provided a sound basis for long line of developments which 
are likely to reach their apex with the F-5G of 10% 

The 1960s were characterised hy an explosion In fightar 
development costs In the West. hence only the most 
dramatic advances were funded. The start of the decade 
saw tho first hovers and transitions by the Hawker P:1127, 
the world’s first practical high-performance V/STOL ai 
craft, The P1154 proposed es a supersonic development was 
cancelled in 1965, but the subsonic Harrier entered service 
with the RAF in 1969 and with the US Marine Corps as the 

BA in 1971, progressive development continuing with the 
AVBB for both the USMC and RAF in the mid ‘eighties, The 
radarequipped Sea Harrier was Issuvd to the RN in 1979, 
three yours after the Soviet VTOL Yake36 was fizst 

‘The other dramatic development of the early 1960s was 
the Lockheed YF-2A, the first interceptor capable of Mach 
3. This was abandoned, but the series continied in the form 
of the S nce aircraft. The Soviet Union 


adopted a brute-force approach to the same problem, pro- 
ducing the avrodynamlcally loss refined MIC-28, whicl 
used both as an interceptor and for reconnaissaiice. 

‘The Lockheed approach of optimising the airframe for 
supersonic cruise had virtually ignored airfield perfor 
mance. The variable-sweep wing concept was developed in 
the 1960s to make a goed supersonic shape competible with 
normal airfields. The first practical application was the 
General Dynamics F-111 strike fighter, but « similar wing 
seometry was lator usod in the MiG-28 and the moro rocont 
Su-24, which Is dicectly comparable to the Flt, while a 
form of semi-veriable-geomelsy has been ulilized by the 
St-l7 series which saw birth in form ef an incremental 
dosign development exercise based on the fixed-wing Su 

In pure fighter terms, the most remarkable application of 
variablo goomotry is porhaps the Gramman F-14 Tomeat 
naval Interceptor, with long-range AIM-54 Phoenix missiles 
and AWG- radar, making possible simultaneous engage- 
ments of multiple targets at over 100 miles (160 km) radius, 
One of the most recent VG fighters is the Panavia Tornado, 
offectively a miniature Fit with more advanced systems 
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and multf-role capability. Sweden's equivalent of Tornado ts. 
the Saab Viggen, which used instead a canard configuration. 

One outcome of the Vietmam War has been a demand for 
long-range, highly manoeuvrable alr superiority fighters, 
based on a new generation of engines and new armament 
and control concepts. ‘The first result of this demand was 
the McDonnell Douglas F-15 Eagle, using two P&W F100 
engines. Requirements for a lightweight, low-cost comple- 
ment for the F-5 led to the General Dynamics F6 Fighting 
Falcon, with a single F100 engine, and featuring a sidestick 
controller, relaxed static stability end fly-by-wire controls. 

Ils naval equivalent is the McDonnell Douglas/ Northrop 
F-id Hornet, with two GE F404 engines and a unique caper 
bility to operate to high angles of attack and sideslip. These 
three US fighters represent tremendous advances in 
‘manoouvrability, acooloration, and elimi rate, but they are 
still armed with the 20-nm six-barrel Gatling gun, and 
AIM? and AIM-9 missiles that originated In the 1950s 
France's competitor in this class is the Mirage 2000, poten- 
tially another outstanding aircraft, but currently not as well 
powwend as its American rivals 


3a 


Morane-Saulnier Type N oy 1919 


Comparatively few of aviation’s early practitioners foresaw 
a combat role for single-seat aircraft while accepting their 
potential value as ‘scouts’ for the Army. The concept of the 
fighter intended primarily for aerial combat was, in the 
event, to evolve during the first yoar of World War [the 
first dedicated single-seat fighters were to result from 
fortuityrather than original intent. Among what were effeo- 
lively the earliest single-seat fighters were the Morane- 
Saulnier Type N and its German contemporary, the Fokker 
E11, neither conceived with a military application in mind 
and both to prove significant for their contributions to the 
evolution of practical fighter armament, 

Both French and German types were flown In May 1914, 
the former being demonstrated in the following month at 
Aspern, Vienna, Tho Type N followed a series of aero 
dynamically clean monoplanes created by Léon Morane 
end Raymond Saulnier, emulating ils predecessors in the 
use of wing warping for lateral control but offering 
noteworthy advance in refinement. Is fabric-skinned fuse- 
lage was faired ont fully to a circular cross section, tha 
aerodynamic entry to which was afforded by an enormous 


aluminium propeller spinner (much in evidence in the cut- 
away drawing below; soo koy numbor 8). 

‘The performance of the Type N, which was to be referred 
to widely, albeit inaccurately, as the Morane Monocoque. 
aroused some interest on the part of the Aviation militaire, 
and a mililary production version was defined in June 1915, 
Al this time,the Type N was fitted with a propeller equipped 
with heavy steel deflector plates intended to deflect bullets 

king the propeller from the forward-firing machina gun. 
‘hic rudimentary and somewhat alarming means of fring 
through the propeller arc was adopted for the score or so 
Type N monoplanes accepted by the Aviation militaire, and 
ihe 24 similar aircraft that were lo be delivered to the Royal 
Flying Corps from March 1916. 

Some of the REC Type N monoplenes—which were to 
‘become unofficially known as Bullets—were equipped with 
a wing of modified section which prodiiced @ modest pet- 
formance improvomont but did little to alloviate the 
oxocrable handling characteristics. The Type N was 
unusually difficult to fly owing to the uneasy combination 
of heavy lateral control dubiously provided by wing warping 


and extreme sensitivity of the balanced elevators, With- 
drawn from French operational service before the end of 
1915, the Type N remeined with the REG throughout 1916, 
seeing much action in the grim summer of that ‘ 


SPECIFICATION: Type N 
Power Plant: One Le Rhone 9C nino-cylinder rotary al 
cooled engine rated at 80 hp at 1,200 rpm for take-off 
Tworbladed wooden fixed-pitch propeller. Internal fuel 
capacity, 11 Imp gal (50 1, 

Performance: Max spood (original wing), 90 mph (144 km/h) 
al sea level, (rovisod wing), 94:5 mph (152 km,h) at sea 
level; time to 3.280 ft (1000 1), 4°0 min, to 6,560 ft (2.000 m) 
300 min; endurance, 15 hrs, 

Weights: Loaded, 976 Ib (443 ke). 

Dimensions: Span, 26 ft 8% in (8,15 m); length, 19 {1 1! 
(6,83 m); height, 7 ft 44 in ( 
1,00 m4) 

Armamont: Ono 81nm Hotchkiss machine gun or one 
0:803-in (7.7-mm) Vickors machine gun with seven 47- 
round ammunition drums, 
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Sopwith Scout (February 1916). 


The first single-seat military aircraft were described as 
scouts’ and were intended for use precisely in thal capac 

fas high-speed reconnalssance aircraft, As the air war 
evolved, the term single-seat scout took on the connotation 
of fighter, however, and the first British single-seat aircraft 
designed from the outset to bring a synchronised gun to 
bear as a fighter was to carry the official appellation of 
Sopwith Scout. In the ovont, this mundane designation was 
togive place unofficially but universally to the frivolous but 
affectionately bestowed sobriquet of Pup, 

Owing much to a small single-seat aircraft built for the 
personal use of Harry G. Hawker and embodying all the 
‘essential elements that were to be incorporated in the Pup, 
the prototype fighter was flown for the first time in February 
1816, and was classic in tts simplicity, both aerodynemte 
and ytructural. Of wooden construction, with two-spar 
‘mainplanes forming a single-bay wing cellule and a wire- 
braced box girder fuselage typical of the period, the Pup 
was much more robust than its lightweight structure and 
delicacy of line suggested. Its most significant feature was 
its centrally-mounted machine gun synchronised to fire 


through the propeller disc by means of a Sopwith-Kauper 
inlercupter system. 

Immediately recognised as a brilliant success, the Pup 
wasordered byboth the RFGendRNAS (the formerofficially 
naming it Scout on 31 July 1916), and arrived in Franco at the 
end of 1916, Offering impeccable handling and being almost 
vicoloss, with harmonious and effective controls, the Pup 
Immediately endeared itself to the pilots. Its performance 
‘was surprisingly good in view of the low power of its engine 
and fully adequate for the combat demands of early 1917. It 
‘was more than a maich for the contemporary Albatros D 1 
and D It, offering a much smallor turning circle and the 
invaluable ability to maintain height in turns, even at 
considerable altitudes.-lt was thls outstanding quality that 
enabled the Pup to survive in France until the end of 1817, 
although such was the tempo of fighter development that, 
by mid-year, it had already been outclassed in all respects 
other than manoeuvrability. Nevertheless, despite with 
drawal from the Westen Front, the Pup remained in pro- 
duction until the Armistice in November 1918, albelt 
for use only by training units, the total quantity 
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delivered (although the figure cannot now be stated with 
exactitude) being around 1,770 aireraft, 


SPECIFICATION: Sopwith Scout (Pup) 
Power Plant: One Le Rhéne 9C nine-cylinder rotary air- 
cooled engine rated at 80 hp at 1.200 rpm for take-off 
‘Two-bladed Lang fixed-pitch wooden propeller. Internal 
fuel capacity, 18-5 Imp gal (84 1) 

Performance: Max speed, 111°5 mph (179 km/h) at sea lovel, 
306-5 mph (171 km/h) at 6,500 ft (1.980 m), 104°5 mph (163 
s/h) at 10,000 ft (3.050 m), 94 mph (151 kmh) at 15,000 ft 
(4.570 m); time to 5,000 ft (1.525 m), 5-16 min, to 10,000 Ft 
(8.050 mm), 18:16 min: service ceiling, 17,500 ft (5 335 m); 
endurance, 4 hrs. 

Wolghts: Empty. 787 Th (887 kg); loaded, 1,099 Th (498 ke). 
Dimensions: Span, 26 ft 6 in (8,08 m): longth, 19 ft 3% in 
(6.89 m); height, 9115 In (2.87 m); wing area, 254 sq ft(24,59 
m), 

Armament: One 0:303-in (7,7-mm) Vickers machine gun 


and (some) provision for ight Le Pricur rocket missilas 
(usually ag altornative to machine gun). 
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Nieuport 7 (February 1916). 


Within two years of the fighies's debut as a distinct aircraft 
species, a multiplicity of possible configurations had been 
examined, includingtriplanes, quadruplanesandevenquin- 
tuplanes. Most were to he discarded, the monoplane and 
the biplane emerging predominant and their respective 
merits becoming a snbject for much controversy. There 
‘was one promising alternative, howover, and this was the 
sesquiplane; g biplane in which the lower wing possessed 
less than hal the area of the upper. The leading exponent of 
this compromise configuration was Gustave Delage who 
established the distinctive unequal-chord sesquiplane 
arrangement with V-form interplane strutting and single- 
spar lower wing, a basic pattern that was to endure through 
stincessive Niouport typos. 

‘Tho first singlo-soat fightor adhering to this configuration 
was the 80 hp Le Rhonc-ongined Niv.t1 of 1915, The lower 
wing was little more than a faired spar, providing girder 
bracing to the upper mainplane but extended outboard 
beyond the V-strut attachment points to provide additional 
lifting surface, The Nie.1 quickly acquired the affectionate 
sobriquet of Bébé, although this wes subsequently to be 


applied to all Nieuport sesquiplane single-seaters. 

Derived from the Niel by way of the unsuccessful Nie-16, 
with the 110 hp Le Rhone was the similarly powered Nie.17, 
which, flown in February 116, possessed greater wing area 
‘and embodied various structural rofinoments. Entoring 
service in the following May. it proved an outstanding 
success, despite a propensity towards wing shedding, 
and equipped every French escadrile de chasse at some 
time during 1916, Many early Nie17s featured a so-called 
cine de pénétration, a hemispherical fixed fairing mounted 
on an extension of the stationary crankshaft, and the Niew: 
port fightor was considored to establish new standards of 
effictoncy in tts class. 

By late July 1917, the day of the Niv.17 over the Westera 
Front was pasi, Rathor than design an entirely new replace 
ment, however, Delage obsessively persisted with the 
refinement of what was by now a manifestly outmoded 
basic design. The Nie.17bis with a 130 hp Clerget 8B engine 
and fully faired fuselage sicles; the Nie.20 scarcely distin- 
guishable from the Nie.17,and the Nie.24; none could match 
contemporary Spads. Thus the Niouport sesquiplanes we 


toremain more or less in eclipse ual the end of WWI. Total 
production of all Le Rhéne-engined Nieuports reached 
approximately 7,200 aircraft 


SPECIFICATION: Nieuport 17 1 
Power Plant: One Le Rhdne 9Ja nine-cylinder air-cooled 
rotary engine rated at 113 hp at 4,200 rpm for take-off 
Twobladed fixed-pitch wooden propeller. Internal fuel 
capacity. 17-8 Imp gal (80 

Performance: Max speed. 103 mph (1655 km/h) al sea level, 
99 mph (160 km/h) at 6.560 Ft (2 000 m), 96 mph (154 km/h} 
al 9,840 ft (3 000 m); time to 6.560 ft (2 000 m), 6:83 min, to 
9.840 ft (O00 m), 11° min; service ceiling, 17,990 i 
(5 300 m); endurance, 175 hrs: 

Weights: Empty, 625 Ib (378 ke); loaded 1,282 Ib (560 kg) 
Dimensions: Span, 26 f19 in (8.19 m); length, 19 ft 0% in (5,80 
im): height, 7 ££ 10 in (2,40 m); wing area, 158°8 sq ft (14,75 
mp 

Armament: One 7,7-mm Vickers synchronised macl 
or one 7,7-mm Lewis machine gun with three 97-round 
ammunition drums. 
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RAF S.E. 5 (november 1916), 


Functional optimization from mid-1916 hastened the emer 
gence of the fighter from a truncated infancy; its translation 
mbat capability to fully-fledged fighting 
machine. In Britain, the struggle to exceed or at least match 
the performance capability of the newor enomy fighters 
being fielded rosulted in two new types, the Camel and the 
§S.B.5, which, evolved In parallel, flow as prototypes within 


five wooks of each other. 
‘These fighters reflected philosophies as different as their 
appearances. The Camel, characterised by squatness of 


form and lightness of weight, was to place emphasis on 
agility at some expense to handling. Tho S.E.5, on the olaer 
hand, was rakish, angular and heavy by standards of the 
day: it was to have none of its contemporary's waspish 
ivity, its emphasis belng on tractability, Indeed, the 
5 was a compromise between agility and tractability, 
jandling characteristics being, from certain aspects, the 
antithesis of those of the Cam 


‘The aim of H.P, Folland and the Royal Aircraft Factory 
team was to design around the brilliant new Hispano-Suiza 
V-8 engine a robust fighter capable of belug flown with a 
reasonable degree of safety by pilots of limited experience, 
Although Intended for the 200 hp geared Hispano-Suiza 8B 
bngine, the prototype. flown on 22 November 1916, and a 
ely small initial production hatch (S. 


the 150 hp direct-drive Hispano-Suiza 8A. Subsequent air- 
craft (S.E.5a’s) were mostly fitted with either the intended 
Hispano-Suiza or the similarly-rated direct-crive Wol- 
seley Viper. At a time when an armament of twin belt-fed 
synchronised guns was becoming vogue, the S.E.5 
opted for one synchronised gun and another on a Foster 
mounting firing ovar tho wing. 

Fundamentally sturdy, the new fighter's early service 
was nevertheless marred by failures of the upper main- 
plane centre section, a problem exacerbated by engine 
reduction gear and gun synchronisation difficulties. But 
once these tribulations were overcome, the S.B.5 was 
to prove one of WWI's most competent fighters, and 
5,205 §.F.5s and a's were to be manufactured, 

Unlike the Gamol, the S.B.5 proved a forgiving aero- 
plano, tolerant of inexperienced pilots, Control forces 
about all throo axes were light; there was some adverse 
aileron yaw, bul stalling characteristics were totally 


innocuous, It was usefully manoeuvrable yet stable enough * 


to facilitate accurate shooting, and if it lacked anything in 
agility it more than compensated in the liberties that it 


permitted without risk of structural failure, It was more 
than coincidence that most of the RFC’s top-scoring pilots 
flew the S.E.5a 


SPECIFICATION: S.E.5a 
Power Plant; One Wolseley W.4a Viper vight-cylinder 
water-cooled vee engine rated at 215 hp at 2.100 rpm for 
take-oll. Two-bladed fixed-pitch wooden propeller. Internal 
fuel capacity, 35 Imp gal (159), 

Performance: Max speed. 138 mph (222 km/h) at sea level 
126 mph (2013 km/h) at 10,000 ft (050m), 123 mph (198 
km/h) at 15,000 ft (4570 m): timo to 5,000 ft (1 525 m), 4-02 
min, to 10,000 Ft (3050 m), 11-0 min, to 18,000 ft (1870 m), 
19°02 min; sorvice colling, 19.600 ft (5 045 m), endurance, 
3:0 hrs, 

Welghts: 1,459 Ib (682 kg): loaded, 1,976 Ib (896 ke). 
Dimensions: Span, 26 it 7% in (8,11 m); length, 20 ft 11 in 
(6,37 mh; height, 9 ft 6 in (2,80 my; wing area, 245-8 sq ft 
(22,88 m*), 

Armament: One fixed 0-303-in (7.7-mm) Vickers MG with 400 
rounds and one 0-303-n Lowis MG with 4 x97-round drums, 
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Sopwith Camel ecember 1916) 


Since the birth of the fighter genus there have always 
been members of the class that have aroused intense con- 
troversy among their pilots; aircraft seen as anathema by 
some and sheer ambrosia by others. The Camel assuredly 
‘camo within this category, Thare were pilots who acclaimed 
it as the best single-seat fighter to emarge from WWI. 
others called it a vicious killer, as equally prepared to 
destroy its own pilot as his adversary. 

‘The Camel was a mercilessly unforgiving aeroplane, it 
is true, but to those pilots who mastered its potent pecul- 
larities st was 2 dogitghter par excellence, and it was to 
claim the distinction of boing WWI's most destructive 
fightor, accounting for moro ‘Kills’ (2,790) than any othe 
single fighter type of any nation! The Camel's lack of stab- 
ility and extreme sensitivity were assets in the hands of 
a competent pilot and potentially fatal to the novice. It 
offered turning capabilities unmatched by any fighter, 
although if the tur was tightened too much the Camel 
would spin: this was an inevitable result of coarse handling, 

The Camel was markedly tall heavy at full throttle and 
tiring to fly. It afforded sts pilot poor upward vision and 


it lacked the speed and climb rate of its later-generation 
German opponents. But it offered an instantaneous re- 
sponse to the slightest touch on the controls; it could be 
looped under perfect control from a low airspeed and 
flick-rolled without any loss of altitude. Its manoeuvrabil- 
ity was phenomenal and this was primarily due to the 
concept of concentrating all the principal weight massos: 
engine, guns, pilot and fuel—within an extraordinarily 
small section of fuselage. 

The first prototype was to fly as the F.1 at the end of 
December 1916, with the first production deliveries com: 
mencing in the following May, A snub-nosed hump-backed 
little aeroplane devoid of elegance, it was structurally or- 
thodox, with single-bay fabric-covered wooden wings and 
a wire-braced wooden box-gicdor fusolago. but its signifi 
cance lay in its armament. For the first a British 
fighter emulated the recently-established German prac- 
tice of mounting a pair of synchronised rifle-calibre ma- 
chine guns to fire through the propeller disc. 

‘The somewhat humped profile engendered the epithet 
Camel, which was unofficial but became so popular that 


it was ullimately accepted. It first entered service with 
the RNAS and immediately afterward with the RFC, and 
a total of 5.597 F.1 Camels was ordered of which appar- 
enily 5.490 were delivered with the remainder being can- 
celled at the war's end 


SPECIFICATION: F.1 Camel 
Powor Plant: One Clorgot 9B nine-cylinder rotary air-cooled 
engine rated at 130 hp at 1,250 rpm for take-off. Two- 
bladed fixed-pitch wooden propeller. Internal fuel capac- 
ity, 87 Imp gal (168 1) 

Performance: Max speed, 115 mph (185 km/h) at 6.500 #t 
(1.980 m), 113 mph (182 km/h) at 10,000 Ft (3.050 m), 1065 
mph (271 km/h) at 15,000 ft (4570 m): time to 6.500 ft 
(1980 m)), 6:0 min, to 10,000 ft (3050 m), 10°58 min, to 
15,000 ft (4570 m), 21°83 min; service ceiling, 19,000 ft 
(5790 m); endurance, 2°5 hrs. 

Weights: Empty 929 lb (421 kg); loaded, 1.453 Ib (059 ky) 
Dimensions: Span, 28 ft 0 in (8,53 m); Tength, 18 ft 9 in 
(6.71 m); height, 8 ft 6 in (2.59 m); wing area, 231 sq ft 
(21.46 my 
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Albatros DV (March 1917) 


As the tempo of aviation development accelerated under the 
pressures of war, closer attention had bezun to be pald 
to the effects of airframe drag on fighter performance and 
the results were particularly apparent in the single-seat 
progeny of the Albatros company, Designed by Robert 
‘Thelen, these fighters established new standards in eleg 
ance, mating neatly-cowled engines with carofully stream- 
lined somfmonocoque wooden fuselages. 

The first of the genus, the DI and D lf, had had an 
immediate impact on the air war upon arcival at the Front 
almost simultaneously in September 1916, heing the first 
fighters produced in quantity to mount twin synchronised 
guns and the first to employ the excellent Mereedes D II 
engine, Their successor, the D 1M, had discarded thoir 
robust parallel-strutted single-bay wing cellule in favour 
of the lighter, lower-dray Nieuport style sosquiplane cel- 
lulo, appearing at the Front in December 1916, Representing 
an attemp! to achieve higher performance with the same 
engine and without sacrificing manceuvrebility, the DV 


flown as a prototype in March 1917, was essentially a 
refinement of this basic design 

Utilising a lighter, less sturdy structure, the D V sup- 
planted the near-rectangular fuselage cross section of its 
predecessors with a new elliptical section, and arguably 
carried WWI fighter aerodynamic refinement to its ulti- 
mate. Roaching the Jagdstaffein in May 1917, the D V 
proved structurally unsound, despite which fact 900 were 
built while a thorough structural reappraisal was under 
taken, The end product of this reappraisal was the D Va 
with stronger spars, heavier ribs and additional fuselage 
members, which entered service in Octobor 1917. 

The heavier weight of the D Va without commensurate 
power increase resulted in some porformance dogradation 
but it was still e formidable opponent when flown by 
skilled pilot, and 1,612 were to be built. On 80 April 1918, 
926 D Va fighters were at the Fron}, representing 47-71 per 
cent of available fighter stcength, and these assumed a 
primary role in the German spring offensive of 1918. A 
modest performance gain accompanied installation of the 
higher-compression D Ila engine from March 1918, but 


the D Va faded away rapidly with availability of the Fok | 
Kor D VIl from the following month. 


SPECIFICATION: Albatros D Va 


Power Plant: One 


117 mph (185 km/h) at 3 
km/h) at 8,840 Ft (3.000 m 


Wolghts: Empty, 


(20,50 m). 
Armament: Two 7,9) 
Maxim LMG 08/15 
with 500 rpg. 


3 [Piet wn propor 


fercodes D Ilfa six-cylinder inline water- 
cooled engine rated at 160 hp at 1.260 rpm for take-off 
and 180 hp at 3,260 ft (1000 m), Two-bladed fixed-pitch 
srooden propeller, Internal fuel capacity, 22 Imp gal (100 |), 
Performance: Max speed, 115 mph (187 km/h) at sea level 

80 ft (1.000 m), 102 mph (165 
; time to 3,280 ft (1000 m), 40 
min, to 9,840 ft (3000 m), 17-15 min; service ceiling, 20,500 
4 (6.250 m): max ran; 


217 mls (850 km), 
40 Th (717 kg); loaded, 2,018 Tb (915 kg) 
Dimonstons: Span, 20 ft 6%/s in (8,05 2m); length 2a ft 0% in 
(7,33 m); helght 8 ft 10% In (2,70 m); wing area, 220:67 sq ft 
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France 


Spad 13 (March 1917) 


A trend towards heavier, more powerful and, in consequ- 
‘ence, loss agile, more stable single-seat fighters had begun 
tomake itself apparent with the service début in the autumn, 
of 1016 of the first of the acronymically dubbed Spads 
powered by the superb, albeit somewhat cefractory, 
Hispano-Suiza V-8 engine. Designed by Louis Béchereau 
of the Société anonyme pour Aviation et ses Dérivés, 
the 150 hp Spad 7 hac flown in April 1916, reflecting the 
demand for Increased emphasis on level speed and dive 
capabilities st some expense to manoeuvrability resulting 
from combat experience over the Western Front. 

‘The Spad 7 had made a noteworthy impact on the air 


war, but by the beginning of 1917 had lost its edge with 


adversaries 
thus, another 


the appearance of fester, more heavily arma 
in the see-saw battle for aerial superiority 
turn in the upward weight and power spin 
by its successor, the Spad 13 with twin-gun armament 
and a geared 200 hp Hispano-Suiza engine flown late in 
March 1917. The new fighter bore a close family resem: 
Dlance to its predecessor, retalning many characteristic 
features, such as the oval camtype frontal radiator with 
is vertical venetian-blind shutters for temperature con- 
trol, but it was, in fact, a larger, sturdier and structurally 
very different aeroplane. 

Despite the urgency attached to replacing tho out-cla 
Niouport sesauiplanos and Spad 7s, tho Spad 13 
what slow in reaching the Aviation militaire, only 
been delivered by August 1917. and no more than 372 
boing on sirength eight months later. ‘This delay was, in 
pari, due to the ailments suffered by its geared engine: 
defects which did not initially permit the full explottation 
of the Spad 13's performance potential, At first, the Spad 
13 failed to obtain universal approbation. Cockptt vision 
was poor, it was difficult to handle at law airspoeds, tt 


possessed @ dauntingly high glide angle, it had to be liter 
ally flown onio the ground and it was prone to ground 
looping. Its manoeuvrability, too, was somewhat deficient, 
bt it was one of the fastest fighters of its day; it could 
out-dive most, if not all, its contemporaries and it was 
perhaps the sturdiest fighter of WWI. 

Tho Spad 13 came into its own as the air war reached 
iis zenith, Tt could not compete effectively in a turning 
battle with such adversaries as the Fokker D VI, but 
then it was not conceived for the classic dogfighting mode 
of combat. Once its pilots had learned to take full advan- 
tage of its high level speed and dive capabilities, accustom 
ing themselves to its tail heaviness, tendency to hunt in 
fur and stiffness of control response. the Spad 13 was 
to establish an enviable combat record 
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No fewer than 8,472 Spad 138 were ordered from the 
French aircraft industry, but only some 7,300 had been 
completed when production terminated in 1919, 


SPECIFICATION: Spad 13 G1 
Power Plant: One Hispano-Suiza 8BEa elght-cylinder water 
cooled vee engine rated at 220 hp at 2.100 rpm for take- 
off, Two-bladed Chauviére 222H wooden fixed-pitch pro- 
peller. Internal fuel capacity, 30 Imp gal (136). 
Performance: Max speed, 132:5 mph (213 kmh) at 6,560 
ft (2.000 m), 194 cmph (211 km, hh) at 8,840 ft (3.000 m), 127 
mph (205 km/h) at 13,125 ft (4000 m): time to 3,200 ft 
(1.000 m), 2-5 min, to 6,560 ft (2 000 m), 5:17 min, to 9,840 
ft (3.000 m), 8°33 min; service ceiling, 22,310 ft (6,800 m): 
endurance, 1.85 hrs. 
Welghts: Empty, 1.826 Ib (601 kg); loaded, 1.888 Ib (858 
ks) 

Dimensions: Span, 2 
(6.25 m); height 8 ft 6% 
(20,20 m2) 

Armament: Two ?.J-mm Vickers MGs with 400 rpg. 


[U6 in (8,08 mj; length, 20 ft 6 in 
in (2,60 m}; wing area, 217-43 sq ft 
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Fokker DrI (June 1917). 
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Seen in its fighter context as « formula for combining good 
climbing qualities with extreme lateral manoeuvrability 
mado possible by an oxceadingly small ovorall wing span, 
the triplane was an aberration from the mainstream of 
fighter development. It was to enjoy a brief heyday in 1917 
and be obsolescing before thet year’s end. Indeed, of many 
fighter triplanes developed, but two were to see combat, 

Triplane investigation in Germany dated from aviation’s 
early pioneering days, but the catalyst in its further 
development for tho fighter role was provided by the 
Fobruary 1017 operational debut of the Royal Naval Air 
Sorvice’s Sopwith Triplane. The Fliggertruppen were start- 
Jed by the remarkable manoeuvrability and climb rate 
demonstrated by the Sopwith, Germany being panicked 
into launching a massive single-seat fighter triplane devel 
opment effort, which. with the sole exception of one type. 
the Fokker Dr I, was to prove an abysmal failure, The Dr I 
was thus conceptually unociginal in being engendered by 
the Sopwith, but It nevertheless embodied some highly 
innovalory fealures, 

Designed by Reinhold Platz, the prototype —at that time 


known os tho D VI, Fokker having still to adopt V-series 
designations for experimental aireraft—was on outstan- 
dingly compact triplane with vorspannungelos (literally 
“without bracing”), or cantilever, wings dispensing with 
siying, landing and incidence wires, the necessary strength 
being imparted by an original single-spar arrangement, 
which was actually two boxspars joined vertically. The 
fuselage was of welded steel tubing with transverse 
bracing to form a rigid boegirder structure. Wing oscilla? 
‘lon In Gortain flight regimos dictated introduction of thin, 
nonstructural spruce Hype Interplane steuts to provide 
the desired rigidity 

Enjoying the patronage of no less a personality than 
Manfred Freiherr von Richthofen, the triplane was ordered 
into production on 14 July 1917, two prototypes being 
tested at the Front in the following month by von Richthofen 
and Werner Voss, Production Dr Is reached the Front from 
Octobor proving vory sonsttive about all axes and most 
texing to fly. The Dr, nevertheless, possessed superlative 
aerobatic qualities, and if a slow, low-altitude performer, I 


made 2 dangerous adversary with a skilled pilot at its 
controls, Its manoeuvrability was arguably second to no 
other fighter, In developing the Dr I, however, the Flieger- 
truppo had not comprehended the inherent limitations of 
the triplane configuration and its early demise was incv- 
table, only 820 fightors of this type being built, 


SPECIFICATION: Fokker Dr 1 
Power Plant: One Oberursel Ur Il nine-cylinder rotary 
air-cooled engine rated at 110 hp at 1,200 rpm for take-off 
‘Two-bladed fixed-pitch wooden propeller. Internal fuel 
Capacity, 20 Imp gal (91 ). 

Performance: Max speed, 115 mph (185 km/h) at sea level, 
102-5 mph (165 Jan/i) at 13,125 ft (4.000 m); initial climb, 
1,800 ft/ min (9,15 m/sec); time to 3,280 ft (1 000 m), 2-9 min, 
to 8.840 ft (8.000 m), 10-1 min, to 16,4085 fi (5 000 ma), 23°88 
min; range, 185 mls (#00 km). 

Weights: Empty, 884 Tb (408 kg); loaded, 1.281 Ib (586 ka). 
Dimensions: Spen, 23 #7 in (7,18 m); length, 18 ft in (5,77 
m); helght, 9 [8 In (2,95 m); wing area, 20°86 sq ft 
Armament: Two 7,92-mm Maxim LMG 08/15 with 500 rpg 
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Fokker DVII (December 1917) 


The close-in high-g manoeuvring stvle of fighterversus- 
fighter conflict, which had become known as dogfighting. 
had been brought to a fine art as the aerial warfare of 
WWI developed. Pursuit of the agility and control finosso 
necessary to excel in this mode of combat was inevitably 
eompromised, howevor. by demands for higher level speeds 
and climb rates, the fulfilment of which was possible only 
at somo expense to manoeuvrability. Thus, fighter design- 
ers constantly sought the ideal compromise between these 
conflicting requirements, and pethaps the supreme exam. 
ple of success in such was the Fokker D VII. 

‘When committed to the Front in April 1918, with the tide 
of aerial warfare running strongly against Gormany, the 
D VI revealed standards of controllability that were to 


become legendary; standards against which new fighters 
were to be adjudged for a decade or more, It was not the 
fastest fighter at the Front during the summer and autumn 
of 1918, nor was it the most manoeuvrable, but it was 
certainly the most effective, 

Inheriting some of the innovatory structural features first 
used by Reinhold Platz for the Dr I (see pages 48-49), the D 
Vil had thick-section high-lift wines each built up on two 
wooden boxspars and disponsing with flying, landing and 
incidence wires, the fusolago retaining the typical Fokker 
wite-braced slecktube primary structute. ‘The first of two 
(VXI) prototypes was flown in December 1917, winning the 
D-Type contest at Adiershof In the following month 
Large-scale production was immediately initiated by Fok 
ker and by Albatros as licensee, the standard D VII with 
the Mercedes D Illa engine and the D VIIF following shoztly 
afterwards with the marginally more powerful BMW Ia, 

It was to bo said of the D VIL that it could translate the 
modioere into the good pilot anc the good pilot into an ‘ace 
I this was perhaps an exaggeration, the D VI was certainly 
an outstandingly easy aeroplane to fly. It was forgiving yet 


extraordinarily responsive; its stall was straightforward 
and it spun reluctantly. It remained under full contral when 
its adversaries stalled and spun. and it could “hang on its, 
propeller” at angles up to 45 degrees and remain a stable 
gun platform! Fokker produced 861 D VIls and Albatros 
built at least that many oxnin, 


SPECIFICATION: Fokker D VIL 
Powor Plant: Ono Morcodes D Min six-cylinder inline 
water-cooled engine ruted at 160 hp at 1,250 cpm for 
takeoff and 180 hp at 3,280 ft (1000m), Two-bladed 
fixeckpitch propeller, Internal fuel, 23 Imp gal (95 1), 
Performance: Max speed, 115 mph (185 km/h) at sea level, 
118 mph (187 km/h) at 3,280 ft (100m), 114 mph (183 
km/h) at 6.580 ft (2.000 m); time to 4,280 ft (L000 m), 38 
sin, to 19125 ft (4 000 m). 16-5 min. 

Weights: Empty, 1,500 1b (684 kg); loaded, 2006 Tb (910 ka). 
Dimensions: 9 1.2/0 in (8,00 m); longth, 22 £.0°/s in 
(6,95 m); hi, 9 ft (2,75 m); wing area, 

Armament: Two 7,92-mm Maxim LMG 08/15 

with 500 rpg. 
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Fairey Flycatcher (November 1922). 


The first single-seat shipboard fighter of post-WWI concept 
to achieve service status and tho intonded successor of the 
‘Nieuport Nightjar and the Parnell Panther, both of which 
had theiroriginsin that confict, the Flycatcher wasaesthet- 
ically a singularly unattractive aeroplane. Its. strongly 
Individual, rather ungainly appearance, belied its trae char- 
acter, however, for it was a superbly aerobatic fightor, with 
remarkebly well co-ordinated controls and beautiful 
handling charactoristics—it was to be described as having 
the stable docility of the Sopwith Pup mated with the 
response of the Sopwith Camel. To these qualities it added 
excellent robustness; it wes the first warplane to be required 
by the Air Ministry to be capable of diving vertically at full 
power until it reached terminal velocity, 

‘When the first Flycatcher prototype flew on 28 Now 
1922, shipboard aviation was in its infancy; the Royal Navy 
possessed only ono true aircraft cartier, HIMS Argus, Mainly 
of wooden construction with fabric skinning, the Flycatcher 
incorporated {he Fairey-patented camberchanging mech- 
anism for the wings, which, comprising wide-chord flaps 
which ren along the entire trailing edges of hath wings (the 


outer sections also serving as ailersns), shortened take-off 
and Janding runs, and steepened the glide path. 

Ordered into production in 1923, the Flycatcher entered 
service with the Fleet Air Arm's No 402 Flight the sat 
year, successive orders maintaining production until the 
i92nd and last (excluding three prototypes) was flown to 
Coxport on 20 June 1930. Until 1992, when it began to give 
place to Nimrods and Ospreys, being entirely superseded 
by 1934, the Flycatcher was the Fleet Air Arm's standard. 
and only— single-seat fighter. and it served on all the Royal 
Navy'scarmiers of the day. was used both asa landplane and 
loatplane from shora bases, and was, in fact, to be the last 
type capable of taking-off without catapult aid from plat- 
forms on the turrets of capital ships. It was also the last 
fighter capable of being utilised for so-called “slip fights’ 
from carclers, taking-olf from a 60 ft (18,25 m) tapered 
runway, stright from the hangar and ever the bows while 
other aircraft were being flown from the main deck above, 
Among other things, it was to bo romombered for the “blue 
note” that it omitted in a full-power dive as a result of 
propeller shock wave and tip flutter 


SPECIFICATION: Flycatcher I 

Powor Plant: One Armstrong Siddeley Jaguar IV 14-cylinder 
two-row radial air cooled engine rated at $10 hp at 1,700 rpm 
for take-off. Tworbladed fixed-pitch wooden propeller. 

Internal fuel capacity, 50 Imp gal (227 1) 

Performance: Max speed, 154 mph (216 km/h) at sea lovel, 
133 mph (214 km/h) at §,000 ft (1.525:m), 180 mph (209 km/h) 
at 10,000 (3 050 m), 117 mph (188 km/h) at 15,000 {1 (4.570. 
im); range at 10,000 ft (3 050 mm), 311 mls (500 km) at 110 moh 
(177 km/h), 263 mls (423 km) at 130 mph (209 km/h); initial 
climb, 1,090 ft/min (5.54 m, sec): time to 5,000 ft (1 525m), 

5-92 min, to 10,000 ft (3.050 m), #5 min; service ceiling, 
19,000 it (5 780 m), 

Weights: Empty. 2,036 Ib (924 kg): normal loaded, 3.026 Ib 
(1373 ke). 

Dimensions: Span, 29 ft0 in (8,84 my; length, 22 ft 10 in (6,86 
‘mj; height, 10 ft 0 in (3.05 my; wing area, 288 sq {1 (26,76 
metres?) 

Armament: Two 0:303-in (7.7 mm) Vickers Mk 1 machine 
guns and provision for four 20-1b (9.07-kg) bombs beneath 
contre section of Fusalaze. 
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Bristol Bulldog (May 1927) - 


Snocessorin RAF fighter squadrons of the Siskin end Game- Bulldog proved to possess excellent manoeuvrability end SPECIFICATION: Bulldog TA 
both of which had boon progressive developments of woll-harmonised controls, a second prototype being ordered Power Plant: Oue Bristol Jupiter VIIF radial air-cooled engine 

designs with origins in World War, the Bulldog reflected 2 by the Air Ministry with a lengthened fuselage to improve rated at 440 hp at 1,950 rpm and 520 hp al 10,000 ft(3 050 m). 

‘anging British aitituce towards the operational use of spin recovery, this being ordered into production in August ‘Two-bladed fixed-pitch wooden propeller. Internal fuel 
fighters. From the early ‘twenties, there were afgna of some 1928 as the Bulldog I. RAF deliveries commenced In May of capacity, 70 Imp gal (318 I). 
reassessment of fighter requirements; a trend of thought lhe following yews, 312 being delivered to the service, te Performance: Max speed. 170 mph (206 km/h) at 10,000 ft 
away from the concept of standing patrols of fighters of 49th and subsequent aircraft being Bulldog IIAsembodying (3.050 m), 162 mph (260 km/h) at 20,000 ft (6 100 m); range, 
modest performance towards the high-performance fast some structural strengthening, revised oil system and a 930 mls (583 km) at 15,000 ft (4570 m); timo to 20,000 ft 
climbing interceptor. The catalyst was provided by the modified undercarriage. (6100 m), 145 minutes; service ceiling, 29,300 ft 
emergence of two-seat day bombers (eg, the Fairey Fox) ‘ThedominantRAF fighteroftheearly'thirties,theBulldog (8 930 m). 
capable of outpacing contemporary single-seat fighters, and equipped nine squadrons, finally giving place to the Gladi- Weights: Empty, 2,412 Ib (1 094 kg); max loaded, 3,530 Ib 


the Bulldog was closely, albeit somewhat circumstantially, ator (see pages 76-77) in 1937. The Bulldog was supplied to (1.601 kg), later increased to 3,680 Ib (1.660 kg). 
related to the mutating British views on this category of Australia (8), Estonia (12), Siam (2), Sweden (3) and the US Dimensions: Syan, 39 ft 10 in (10,31 m); lengta, 25 # 0 in 
warplane: Navy (2), and an extensively revised development, the (7.62 m); height, 9 ft 10 in (2,99 m); wing area, 306°5 sq ft 


Designed by Capt Frank Barwell and of high-tenstle Bulldog IVA, intended to compete with its ultimate suc- (28.50 
steel strip construction, the Bulldog evolved as a private cessor, the Gladiator, was ordered by Finland (17) m April Armament: Two 0-303-In (7,7-mm) Vickors Mk If or Mk IIIN 
venture via proposals tendered to meet a succession of 1984, remeining in first-line Finnish service until the spring machine guns with 600 rounds for cach gun, and with 
ollicial specifications, and despite thus being sometliny of of 1940, and thus serving during the Soviot-Finnish provision for four 20-10 (9.07-kz) Mk HE bombs carried 
an interloper, emerged as the winning contender in the War" of November 1939 to March 1940, on wing racks. 

RAF’s most hotl-contested interwar re-equipment pro 

gramme (F.9/26). Flown as a protatype on 17 May 1927. th 
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Hawker Fury marc 1929) 


Singularly few among combat aircraft are those that can be 
pronounced without equivocation as epoch-marking 
paragons, but one such is assuredly the Fury, which carried 
warplane performance beyond 200 mph (322 km/h) for the 
first time, Representing a further stage in the trend in 
Brllish fighter evolution towards the [ast-climbing high- 
performance interceptor begun with the Bulldog (see pages 
54-55), the Fury established a level of design elegance 
entirely new to combat aircraft and frosh standards in 
control sonsitivity for fightors of its generation, 

The Fury’s hendling characteristics were as near perfect 
by the standards of the day as could be. with light and 
positive aileron and rudder, and only slightly heavier 
elevator, it could glide and be flown straight and level 
hands-olf; its stall was gentle and readily recoverable, and a 
in could be terminated at-will. Thase it combined with 
high speed and good climb-and-ive performance, whlle its 
delicacy of line belied {ts innate sturdinoss, 

Entering RAF service In May 1931, two years alter the 
Bulldog. the Fury prototype was first flown in March 1929 as 
the private-venture Hornet, being re-named when pur 


chased by the Air Ministry in the following Septemb 
Production was initiated in August 1980, the first si 
aircraft flying on 21 March 1931, and the first export order 
(or six) meanwhile having been obtained {rom Yugoslavia 
as the forerunner of purchases by Iran (24), Norway (1). 
Portugal (a), South Africa (7) and Spain (3). Purchases of the 
initial model for the RAF totalled 118 aircraft, these bocoming 
Fury Is retrospectively with the debut of the Fury Il, and 
being used as frontline fighters by three squadrons) The 
Fury Ul, which first flew on 3 December 1936 and entered 
service early in the following year, differed essentially in 
having « 640 hp Kestrel VI and angmented fuel tankage, 112 
being built to complete RAF Fury procurement. 

‘The Fury had virtuelly disappoared from the RAF 
inventory by the beginning of WWII, but the South African 
Furles, supplomontod by 24 oxRAF aircraft, saw some 
faction in East Afriva, Yuyuslavia, luv, lew Furies opera 
tlonally, having procured an additional 10 aircraft {rom the 
parent company and licence-built a further 40. Although its 
operational achievements were destined to be few. the Fury 
was an elegant expression of the genius of Sydney Gamm, 


one of the most notable British fighter designers of the 
period and the creator of the Hurricane (see pages 92-0). 


SPECIFICATION: Fury 1 
Power Plant: One Rolls-Royce Kostrol ILS 12-oylindor veo 
liquid ¢ooled engine ated at 485 ip at 2.100 rpm for take-off 
and 575 hp at 13,000 {t (3 965 m). Two-bladed Watis B.274 
‘wooden fixed pitch propeller Internal fuel capacity, $0 Imp 
gel (227 D. 

Performance: Vax speed, 192 mph (309 km/h) ai 
(1.525 m), 207 mph (383 km/h) at 14,000 ft (4.270 
5306 mls (491 km) at 160 mph (257 kmy hy; initial alimb, 
ft/min (12,09 m/sec); time to 10,000 ft (3.050 m), 4-22 min, to 
20,000 ft (6 100 m), 8-6 min; ceiling, 28,000 ft (& 450 m), 
Weights: Empty equipped, 2,023 lb (1190 kg) normal 
loaded, 8,490 Ib (1 563 kx). 

Dimensions: Span, 30 ft 0 in (9,15 m), length, 20 ft 8% in 
(8,00 my; height, 9 ft 6 in (2,89 m); wing area, 251°8 sq ft 
24,40 m). 

‘Armament; Two 0°303-in (7,7-mm) Vickers Mk Il (star) or 
Mk MID machine guns with 600 rpg. 
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Curtiss P-6E (mid 1931), 


In constant pursuil of increased performance, the Cur 
tiss company subjected one basic fighter design, sporting 
the company-assigned epithet of Hawk, to a continous 
process of ovohitionary davalopment thnughout the second 
half of the ‘twentios, Designed by William E, Gilmore and 
Guonge Page, the Hawk remained fundamentally unchanged 
from the début of the XPW-8B in December 1924—this, as 
prototype of the P-1, being effectively first of the genus—to 
December 1931, and commencement of deliveries of the 
fi which was to bring the era of the Hewk biplane in US 
Army service to its close, 

During the intervening seven years, this evolutionary 
process in fact increased Hawk speed by a mere 30 mph (48 


km/h), or 18-4 per cent, which was to seem decidedly 
unspectacular by comparison with the quantum perform. 
ance advancos to follow avor the noxt sevon years, The 
samo limo-span saw installed power ineseave 20 per cont, 
power loading decrease by 12 per ceml and wing loading 
increase by 14 per ceat. 

PAE, an amalgam of the experimental YP-20 and 
XP22, both P26 airframe adaptations, was arguably an 
example of overdevelopment of a basic design: a process of 
continuous refinement having carried it beyond its apex. 
Excolling in aosthotic appeal, it was nevertheless a medi- 
verity as # fighter, Overly stable, the P-AR was a good 
prvcision gerobatic alreralt, but it offyced slowur contre) 
response than European contemporaries such as the Hawker 
Fury, a tolal of only 45 being built and deliveries coming to 
an end in March 1982 


SPECIFICATION: P-6E 
Power Plant: Ono Curtiss V-1570-28 Gonquaror 12-cylindor 
voo liquid-cooled engine rated at 625 hp at 2.400 rpm for 
lake-olf amd 600 hp al 5,000 ft (1525 m), Three-bladed 


Hamilion Standard ground-adjustable metal propeller, 
Internal fuel capacity. 41.6 Imp gal (189 1), with provision 
for 41-0 Imp gel (189 1) auxiliary tank 

Performance: Max speed, 1% mph (310 kmh) at sea level, 
191: mph (307 km hy at 5,000 ft (1.525 m), 188 mph (402 km, h) 
al 10,000 11 (3.050); ucun cruise, 167 rp (260 koh): 
range (internal fuel), 285 mls (458 km), (with auxiliary tank), 
2 mls (920 km); initial climb, 2,460 H1, min (12,5 m/sec); 
time to 5,000 ft (1.525 m), 2-8 min, Yo 10,000 ft (3.050 m), 5°2 


min; service ceiling, 23,900 ft (7 2815 m) = 


Woights: Empty, 2,743 1b (1 244 kg); normal loaded, 3.436 Ib 
(1589 ka); max, 3,750 Ih (1701 kg) 


Dimensions: Span, 31 {1 6 in (9.60 m); length. 28 ff 2 in (7.06 
‘m); hoight, 8 ft 11 in (272m); wing area, f 

252 sq {1 (23,41 m), 

Armament: Two 0-30-In (7,62-mm) iad 


machine guns with 600 rpg or one 
0:30-in (7,62-mm) machine gun 

and one 0-S0-in (12.7-mm) ma- 
chine gun with 600 ond 
200 rounds respectively. 
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Poland 


P.Z.L. P.11c (September 1931). 


‘The annals of fighter development are punctuated by 
examples of aircraft that, at the time of their débuts, 
signified major advances in the state of the art. One such 
‘was without doubt the 1, which, dosigned by Zygmunt 
Pulawski and built by the Polish State Aircraft Factory in 
‘Warsaw, was flown in September 1929. Of all-metal con- 
struction with finely corrugated Wibault duralumin skin- 
ning, the P.1 established new standards in acrodynamic 
cleanliness, its most innovative feature being its wing. 
Pulawski had oliminated the cabane normally featured by 
high-wing monoplanes, reducing the thickness of the wing 
centre section and “gulling” this into the fuselage, simul 
taneously gaining a substantial reduction in drag and a 
virtually unobstructed forward field of vision. The wing 
incorporated slotted ailerons, which also served as landing 
flaps and wes braced at one-third span by pairs of aerofoth 
section struts, 

Progressive development of the basic design resulted 
within two yoars in the P.1i, which, evolved by way of the 
configurationally similar but lower powered P7, commenced 


flight testing September 1931, six months after Pulawski's 
doath, and entered production in 1983 as the P.lta, 30 being 
‘manufactured for the Polish air arm and these, in fact, being 
preceded by 50 examples of an export equivalent, the P-11b, 
for Rumania. Meanwhile, major redesign of the fighter was 
being undertaken by Wsievind Jakimink. The engine thrust 
line was lowered. the pilot's seat was raised and movod aft, 
tho wing contre section dibedral was Increased, the tail 
assombly was redesigned and armament was doubled. 
Designated Plc, this extensively modified fighter entered 
production in 1934—licence manufacture was also under- 
‘taken in Rumania as the P-1if— and 175 were built forPolish 
service, deliveries being completed in 1937. 

Although barely eight years had elapsed betwoon tho 
début of the P.1 and completion of doliveries of its P.ttc 
ivative, such was the tempo of international fighter 
development at this time that the Pulawski configuration 
had already been overtaken, rendoring the Pllc obsoles- 
cent, When the Wehrmacht assault on Poland began on 1 
September 1989, 126 Pic fighters were included in the 
Polish Order of Battle, equipping 12 of the 15 squadrons 


forming the fighter force. Despite the sturdiness and 
manoeuvrability of the Polish fighter, and the skill and 
determination af its pilots, its performance was inadequate 
forthe effective interception of most Luftwaffe bombers and 
it was totally outclassed by opposing fighter 


SPECIFICATION: P.tle 
Power Plant: One Skoda-built Bristol Mercury V1 $2 nine- 
viinder radial aircooled engine rated at 620 hp at 
2.400 rpm for take-off, 605 hp at 12,500 ft (3.810 m) and 645 
hp at 15,900 ft (4 725 m). Two-bladed fixed-pitch wooden 
Szomafiskt propeller, Fuel capacity, 71 Imp gal (323 1). 
Performance: Max speed, 186 mph (300 km/h) at sea level, 
242 mph (390 km/h) at 18.045 ft (5.500 m): range at acon 
cruise, 435 mls (700 km); time to 16,405 ft (5 000 m), 6-0 min, 
to 22,965 ft (7 000 m), 13:0 min; service ceiling, 26,245 ft 
(8.000 m). 
Weights: Empty equipped, 2,529 Ib(1 147 kg); normal loaded, 
3.505 Ib (1 630 kg). 
Dimensions: Span, 35 ft 2 in (10,72 m); length, 24 ft 944 in 
(7,55 m); height, 0 ft 444 in (2,85 m); wing area, 192-7 sq ft. 


Armament: Two 7,7-nm KM Ws 33 machine guns with 500 
rpg and (some aircraft) two wing-mounted We 38 machine 
guns with 300 rpg. 
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USA 


Boeing P-26 (March 1932). 


At the beginning of the ‘thirties, the biplane hud been firuly 
entrenched as principal among fighter configurations since 
WWI, and the advent of the all-metal semi-monocoque 
Jow-wing monoplane was seen as little more than an aber- 
ration from the mainstream of fighter development. The 
Boeing fighter, flown on 20 March 1932 and designed under 
tho leadership of C.N. Monteith, was one such. 

‘When adopted by the US Army it was acclaimed as 
radi barely three years later it was viewed as obsoles- 
cent, With anachronistic multiplicity of bracing wires, open 
cockpit and fixed undercarriage adopted to render palatable 
to the traditionalists the more advanced aspects of the 
fighter, the Boeing fighter was to be seen to represent no 
more than a brief iter-war transitional stage 

A private venture of which the three company-funded 
prototypes were eventually procured by the US Army as 
XP-2fs (later YIP-26s) on 15 June 1932 Boeing fighter 
was ordered into production as the P- . entering service 
in 1934. The US Army procured 136, two of which were 
completed with fuelinjection engines as P-26Hs and 2 with 

es as P2AGs, Unofficially dubbed 


eens 
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Poashooler, it was sturdy, rosponsive and manouevrable; 29 ft 7% mm (7,19 m); height (teil down), 10 ft 6 in (3.17 m); 
loss attraciive fotblos wore an overly abrupt stall and a side- wing area, 149°5 sq ft (13,85 m. 

loside rocking motion at speed on the ground. Armament: Two 0'30-in (7,62-mm) Browning M-2 machine 
guns with 500 rpg (optional starboard alternative of 
0/50-in/12, 7-mm M-1921 machine gun with 200 rounds). 


SPECIFICATION: P-26A 
Power Plant: One Prati & Whitney R-1340-27 Wasp nine- 
cylinder radial air-cooled engine rated at 600 hp at 2.200 
rpm for take-off and 570 hp at 7,500 fi (2 285 m), Hamilton 
Standard grounc-adjustable metal two-bladed propeller. 
Internal fuel capacity, 89 Imp gal (406 1), including 43 Imp 
gal (195 1) in two auxiliary wing tanks 

Performance: Max speed, 211 mph (339 km/h) at sea level, 
226 mph (364 km/h) at 15,000 #t (4570 m); max con _ 
tinuous cruise, 199 mph (320 km/h) at 7.600 ft (2 285 m); 
range max intornal fuol), §70 mls (047 km) at max cruiso: 
Initial climb, 2,860 ft/min (11,00 m/ soo); timo to 7,500 ft 
(2.285 m), 3°63 min, to 15,000 ft (4.570 m). 8:0 min: 
service ceiling, 27,400 ft (8 350 m) 

Weights: Empty, 2,271 lb (1 080 ke): narmal loaded, 
3,012 Tb (1 366 kg): max, 9.960 Th (1524 ke) 

Dimensions: Span, 27 ft 11% in (8.52 m): length, 


129 Posteo in oe 


135 Landing wae eur su 


2 Lowe ound scons 
2 Portoun oa 


380 rg non eens 
stirwetd en bn ‘ 


7 Surhoard ang woe 


4 Aurea time trae 


scape 3 Tavwretocrmorcates 


fpr 


193 evar ier nage 
1 freuen nce 
106 cee ae ts 
18 fae eto 


114 ade ono! hn 


63 


Dewoitine D 500-510 gune 1932) 


‘Technical innovations initiated spontaneously and indepen 
dently in two or more countries simultaneously are by no 
means unknown in aviation history, and the all-metal sim 
monocoque low-wing fighter monoplane provides but o1 
example. Such warplanes were evolving over a broadly 
parallel timescale in both France and the USA. but that 
conceived in the former country by Emile Dewoitine as the 
D 500 was, from certain aspects, the more advanced end 
‘was to place the French ircraft industry temporazily in the 
vanguard of international fighter development. 

The American fighter, the P-26 (see page 62-63), was 
conceptually similar to the D 500 but antithetic in detail— 
the one portly and curvacuous and the other angularly 
rakish—and more conservative. Dewoitine was uncompro- 
ising in his effort to achieve the greatest practicable 
advance in the state of the art, whereas the Bosing team 
made concessions to the traditionalists, Both fighters 
employed flush-riveted metal-skinned sem{-monocogue 
structures, but whereas the two-spar wing of the P-26 was 
bracod by iit and dray wires, Lhe single-spar wing of the D 
500 was cantilevered and this feature represent. 


France 


radical step forward in the evolution of fighter design, 

Although conceived a yoar earlior than tho Booing fighter, 
the D500 did not fly until three months Later, on 18 fune 1992 
More stable than the fighters then serving the Armée de 
Air, it was, nevertheless, very manoeuvrable and well 
behaved under most circumstances. Like its Baring con 
temporary it was to be criticised on the score of its high 
approach and landing speeds: it was also demanding in 
stick force for recovery from spin due toa tendency towards 
control reversal resulting from elevator upfloat after spin 
entry, 

‘The D 500 was committed to production on 23 November 
2933, 100 being supplied to the Armée de I'Air, which also 
received 133 cannon-armed D 501s. Availability of the more 
powerful HS 12 Yors prompted replacement of the 690 hp, 
HS 12 Xbrs in a D 900 airiramo, this combination flying in 
August 1934 as the prototype D 510, Essentially similar to 
the D 501, apart from increased fuel capacity and modified 
undercarriage, the D 510 entered service with the Armée de 
Air mid-1995, the service receiving 88 of the 18 D 510s 
subsequently built 


SPECIFICATION: D 510 

Power Plant: One Hispano-Suiza 12 Yors 12-cylinder liguid- 
cooled vee engine rated at 760 hp at 2,400 rpm fortake-off and 
‘880 hp at 10,830 ft (3 300 m). Ratier 1239 ground-adjustable 
metal three-bladed propeller. Internal firel capacity, 76 Imp 
gal (345 I) 

Porformanco: Max spood, 205 mph (330 km/h) at sea level, 
212 mph (341 km/h) at 3,280 ft (1000 m), 230 mph (369 
Jin hy at 9,840 Ft (3.000 m), 250 mph (402 km/h) at 16.405 ft 
(5.000 m) econ cruise, 199 mph (320 km/h) at 13.125 ft (4 000 
m); range 435 mls (700 km) climb to 3,280 ft (1.000 m}, 1°32 
min, to 9,840 ft (3.000 m), 3:6 min, to 16,405 ft (5000 m), 
5-95 min; service ceiling, 34,450 ft (10 500 m). 

Weights: Empty equipped, 3.142 lh (1 425 ky); normal 
loaded, 2,253 Tb (1 920 ke). 

Dimensions: Span, 39 ft 8 in (12,08 m); length, 26 ft 09 in 
(7,94 m); height, 7 (12% in (2,42 m); wing area, 177-6 sq ft 
(18,50 mh 

Armament: One 20-mm Hispano-Suize $9 (Geslikon) cannon 
with 60 rounds and two 7.5-mm MAG modéle #4 machine 
guns with 300 tpg 


rng nth a Patroule dp Prvocton 

layne 1820 Pear Groupes de Cheese 
for Delos sttratigriig [Wl but 

Tes cane fghrs wire nfnorawn Wenmnaiew Nese. 


B Src ste 
#8 Cine ce 
27 Dore aa mset, 


BB Adware! 
33 Ovomeunate 


3 i he ancl 7 Undercrmne 
nae 2 ar scr cat ct cpora 3 Rance raw 


64 


65 


Italy 


Fiat CR.32 (April 1933) 


‘The synthesis of a decade of continuous fighter evolution, 
ils genus dating to 1923 and the debut of the CR.1, the GR.32 
was a thoroughbred with a distinguished pedigree. Indis 
putably one of the truly outstanding fighter 
thirties. its success was In no small part respor 
roluctanco of the Ro orelinguish ihe biplane 
‘configuration for fighters and persistence in development of 
such long after they had become outmoded. 

Of fabric-covered light alloy and steel construntion and 
utilising the distinctive rigid interplane strutting arranged 
in the form of Warron trussos and inhorited from the S.V.A. 
fighter of 1917, the Flat CR.92 offered superlative man- 
oeuvrebility and extremely good diving characteristics. Tt 
oxcelled in the close-in, tight-manoeuvring. high-s style of 
combat, being a dogfighter par excellence, and when 
opposed by fighters armed with rifle-calibre machine guns, 
the longer ranging 12,7-mm weapons of the CR.82 endowed 
the Italian warplane with an advantage. Perhaps ita most 
outstanding virtwo was {ts romarkablo robustness, enabling 
it to withstand tho roughest usage and absorb a high degree 
of battle damage yet remain airsorne. 


‘The CR.32 was first flown on 28 April 1933, andl the initial 
batch (of 24) was exported to China where it made its 
combatdobut, productionof 262 fthoinitialmodelfollowing 
between March 1934 and February 1936 for the Regia Aero- 
nautica, A further 283 with two- replaced by fourgun 
armament were built as the GR.82bis for lite Italian service, 
similar fighters being exported to Austria (45) and Hungery 
(52). The GR.82ter, of which 150 were built, reverted to 
twin-gun armament, but tho fighter was badly afflicted 
with obsolescouco by January 1938, when the definitive 
version, the CR.32quater entered production, Never 
theless, 237 were built for the Regia Aeronautica, plus 
live for Paraguay and nine for Venezuela, before pz0- 
duction ended in May 199, @ total of 1.210 having been 
built, to which were to he added 100 licence-built 
(2940-43) in Spain, 

‘The CR.J2 was a thoroughly proven warplane when 
commited to combat over Spain from Angust 1936 a3 
the vanguard of the Italian Aviaciia de el Tercio, 37 

ng sent of which 127 were flown by Spanisii Nat- 
ionalists and participated in every campaign of the conflict. 


SPEGIFIGATION: GR.32bis 

Power Plant: One Fiat RA.30 R.A.bis 12-cylinder vee 
liquid-cooled engine rated at B00 hp st 2,900 rpm for teke-off 
(for throo minutos) and 600 hp at 9,840 ft (3 000 m). Two: 
bladed Flat ground-adjustable metal propeller: Intornal fnel 
capacity, 77 Imp gal (950 1), including 5-5 Imp gal (25 1) 
supplementary upper wing tank, 

Performance: Max speed, 205 mph (330 kin/h) al sea level, 
217 mph (350 km/h) at 9,840 (3 000m), 208 mph (329 km/h} 
at 16,405 ft (5.000); range, 485 mls (780 km) at 195 mph 
(314 kan) h) at 15.750 ft (4 800 m): time to 9.280 ft 1.000 m), 
1°46 min, to 9,640 [t (3.000 m), °5 min, to 16.405 ft (5.000 m). 
1143 min; service coiling, 26,245 ft (8 000 m). 

Weights: Empty equipped, 3,086 Ib (1400 kg); normal 
loaded, 4,348 Ib (1.970 kx). 

Dimensions: Span, ‘i1 ft 1% in (9,50 m); length, 241 5! in 
(7.45 mm); height, 8 [7% in (2,63 m); wing area. 237°89 sy fl 
(22,10 may 

Armamont: Two 12,7-mm Broda SAFAT machino guna with 
350 rounds for each gun and two 7.7-mm Broda SAFAT 
machine guns. 


‘Above! ine CH aqua Wat ma do 


proguction made 


——— 


a ee 
3 Fonnivoerat om 


Curtiss Model 68 Hawk III otey 193» 


By the mid ‘thirties, the world’s major air forces had, with 
but two or thzee noteworthy exceptions, accepted as inevit 
le the imminent demise of the biplane as a standard 
chter configuration. Sma conversely, wore 
reluctant to embrace tha loss nd forgiving fighter 
monoplane, with the demands that tt imposed in exchange 
foradvanced speed and climb capabilities, An export market 
thus remained for high-performance fighter biplanes and 
pre-eminent in this field was the Hewk Ill, the synthesis of a 
decade of Hawk evolution with retractable main under 
carriage members as a concession to modernity. 

The appellation of Hawk had become generic 
name for the many single-seat fighting biplanes ovolved 
from the basic dosign by William E, Gilmore and George 
Page, and what was to be considered a second generation in 
the Hawk series stemmed from the Hawk II demonstrator, 
which, flown early in 1992, had been purchased by the US 
Navy as the XFIIC-2. Twenty-eight production examples 
had been ordered as FIC-2s, the fourth being camplated 
age mombers and 
vhile, @ second 


USA 
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prototype in which metal supplanted the traditional Hawk 
wooden wing structure had been ordered as the XPIIC-. 

The undercarriage system of the XFUC-3 and the 
metal wing of the XFIC- had then beon combined 
with @ raised aft turtle deck and a partial cockpit canopy 
to produco the BF2C-1, The delivery of 27 examples to 
the US Navy had begun on 7 October 1934, but it had 
soon been discovered that, al cruising rpm, the Cyclone 
engine set up a potentially disastrous sympathetic. vibra- 
tion with the metal wing structure, the problem proving 
insoluble and the BF2G-1s being hurriedly withdrawn from 

Curtiss, reluctant to write off the development and 
anxious to offer an improved Hawk on tho export market in 
Which the Hawk Il, equivalent of the F11C-2, had en|oved 
much success, reverted to the wooden wing structure of the 
XFIC- and offered the retractable-gear fighter as the Hawk 
Ml, During 1935-38, 18 Hawk Ills were exported. 102 of 
these to China (where 90 were assembled from kits), and 
with delivery of the last in June 1938, production of a truly 
classic fighter series came to an end. 


SPECIFICATION: Hawk IIL 
Power Plant: One Wright SI+1820-F53 Cyclone nine-cylinder 
radial aircooleci engine rated at 785 hp at 2,200 rpm for 
take-off and 745 hp at 9.600 ft (2925 m). Three-bladed 
gound-adjustable Hamilton Standard metal propollor. 
Internal fuel capacity, 92 Imp gal (416 1) with provision for 
41-6 Imp gal (209 1) auxiliary tank, 

Performance: Max speed, 202 mph (325 km/h) at sea level, 
240 mph (387 km/h) at 11,500 ft (3.505 m); normal erui 
204 mph (328 km/h) at 11,500 ft (3 505 m); range (interna! 
fuel), 575 mls (925 km), (with auxiliary tank), 790 mls 
(1 270 km); initial climb, 2,200 ft/min (11,18 m/sec); time 
to 5,000 ft (1525 m), 2-4 min; service cefling, 25,600 ft 
(7 865 m). 

Wolghts: Empty equipped, 3.219 lb (1 457 ke); normal 
loaded, 4,917 Tb (1 958 kg); max, 4,645 Ib (2 107 kg). 
Dimensions: Span, 31 £5 in (9,58 mj; Tength, 23 ft 5 in 
(7.14 m); height, 9 ff 9% in (2,98 m); wing area, 262 sq ft 
24,33 m’) 

‘Armament: Two 0:30-in (7,62-mm) Colt-Browning machine 
guns with 600 rpg 
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Heinkel He 51 (Summer 1933) 


Germany 


Noteworthy in that t symbolised the renaissance of German 
military aviation rather than forany originality of concept or 
intrinsic capability, the He 51 was the warplane on which 
the Luftvatfe fighter element metaphorically cut its teeth. 
‘The first German aircraft to fire its guns in anger since 
WWI. the Ho 51 was a sturdy, thoroughly orthodox fighter 
displaying something of the elegance of line that the Glater 
brothers, Walter and Siegicied. were to make the indelible 
hallmark of mid to late ‘thirties Heinkel aircraft, The He 51 
was mettlesome and did not suffer fools gladly. Forward 
visibility in the three-point attitude was totally chscured 
and comparatively high training attrition resulted from an 
incipient bounce on landing. 

Aprogressive development of the exporimontal Ho 49, the 
He 51 was the first post-WWI German fighter to be built in 
large numbers. An initial series of 150 was divided between 
Heinkel anc Arado, with the first production He 51M 
leaving the former’s line im April 1935, Production switched 
to the minimelly-modified He 518-1 with twin-wire under- 
carriage bracing and shacklos for an auxiliary tank, con- 
tracts being placed for a further 150 from Arado and 200 


from Erla, with, as a direct result of the Spanish Civil War, 
yet 200 more heing ordered from Fieseler. 

The He51 first saw combat over Spain in the late summer 
of 1936. flown hy the so-called Jagdstaffel Eberhard which 
‘was to provide the nucleus of the Logion Condor. By late 
1938, It was tacttly admitted that the He 31 was inferior in all 
respects to the opposing 115 in the classic close-in high 
manoeuvring style of combat, It thus relingnished the 
airair role from the late spring of 1937, those He Sls 
retained by the Legion being assigned the close air 
support mission, but most being transforred to tho 
Spanish Nationalists for similar tasks. Tho final 100 
Fiosslor-bullt aircraft wer intondod primarily for Spanish 
closo air support units, or Crupos de Cadena, and wore 
fitted from the outset with racks for six 22-1) (10-kg) 
bombs as He SiCs. Production was completed mid- 
1997, and a total of 195 He 51s was shipped to Spain 
Forty-six completed as He 513-2 twin-float fighters, but, 
as a type. the Heinkel biplane enjoyed a comparstively 
short first-line operational life, being rologated to the 
Jagdlllegerschulen in 1938, 
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SPECIFICATION: Ho 518-4 
Power Plant: Ono BMW VI7,32 12-cylinder vee liquid-cooled 
engine rated at 750 hp at 1,700 rpm for take-off and having a 
normal reting of 550 hp at 7,530 rpm, Fixec-pitch two-bladed 
Schwarz wooden propeller. Internal fuel capacity, 46 Imp 
gal (210), 

Performance: Max speed, 205 mph (330 km/h) at sea level, 
193 mph (310 km/h) at 13,125 ft (4 000 m); range (85% max 
continuous power), 242 mis (390 km) at 174 mph (280 km/h) 
at sea level, 345 mls (570 km) st 162 mph (260 km/h) at 
19,125 ft (4 000 m), 435 mls (700 km) at 137 mph (220 km/h) 
at 19,685 ft (6 000 m); time to 3,200 ft (1.000 m), 1-4 min, to 
6,580 ft (2000 m), 31 min: service ceiling, 25,260 ft 
(7 700 m) 

Weights: Empty. 3.247 Ib (1.479 kg): normal loaded, 4.189 Jb 
(1.900 kg). 

Dimensions: Span, 36 ft 1 1n (11,00 m); length, 27 11 6% in 
(8.40 m); height, 10 ft 6 in (3.20 m}; wing area, 292-78 sq ft 
(27,20 m, 

Armament: Two synchronised 7.9-mm MG 17 machine guns 
in forward fuselage with 500 rpg, 
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Czechoslovakia 


Avia B.534 (August 1933). 


When, in the second half of 1936, the B.534 bogan to ontor 
the active inventory of the Czechoslovak alr arm, it was 
widely acclaimed the finest fighting biplane in Continental 
Europe, Aorodynamically rofined, with well-balanced con- 
tours and a finely-cowled engine. it established new stan- 
dards in perivrmance. Yel, within two years, it was to 


provide the unwitting means of demonstrating that the 
fighter biplane was monifestly passé. The venue for the 
demonstration wes the 4th International Flying Meeting 
held at Ziirich-Dubendorf between 23 July and 1 August 
1937, where tho B.534, the most-favoured contender, only 


achieved the placing of runnerup to the BE 109 monoplane 
in all the important events! 

Created by Ing Frantisek Novoing, the B.634 was, without 
doubi, a classic design and arguably carried the fighter 
hiplane to its mid ‘thirties zenith. Its genesis lay in the B.34. 
a fabric-covered all-metal biplane flown during the summor 
of 1932, While mtaining tho fundamental structure, the 
3.504, which flew as a prototype in August 1033, possessed 
little oxternal resemblance to ils progenitor, a second, even 
nore refined prototype improving on an already advanced 
performance to establish a Czechoslovakian national speed 
record in April 1934 

Ordered into production on 17 July 1934, the B.534 was lo 
be built in five series, each intraducing equipment or 
aerodynamic refinements, 10 a total of 456 airoraft, including 
six for Greece and 14 for Yugoslavla, the definitive models 
being the Bk534 (in which it was intended to displace 
two of the four7,92-mm guns in favour of an enyine-mieunted 
20-mm Oerlikon cannon—hence the prefix "k’ for kanén 
—which proved unavailable} and B.584.1V Ge, [V série) with 
aft-sliding cockpit canopy and raised aft fuselage decking. 


On 1 September 1988, a total of 272 Bk.534 and B.534 
fighters were included in the Order of Battle, and when, six 
months later, the Czechoslovak Republic was dissolved, 

some 65 were taken by the new Slovak Air Force, 72 sold to 
Bulgaria and the remainder taken by the Luftwaffe. 


SPECIFICATION: B.534.1V 
Power Plant: One Avia-built Hispano-Suiza 12¥drs 12- 
cylinder vee liquid-cooled engine rated at 790 hp (for two 
min) at 2,400 rpm for take-off and 50 hp at 10,170 ft(3 100 m). 
‘Twobladed fixed-pitch metal propeller. Internal fuel 
capacity, 76:3 Imp gal (347 |). 

Performance: Max speed, 282 mph (375 km/h) at sea level. 
245 mph (384 km/h) at 14,435 {1 (4 400 m): max continuous 
cruise, 214 mph (345 kan, h) at 14,435 £¢(4 400 m); max range, 
360 mls (580 km); initial climb, 2,958 ft/min (13,0 m/sec), 
time to 15,405 ft (5 000 m), 4-47 min; service ceiling, 94.775 
ft (10 600 mm), 

Weights: Empty equipped, 3,219 Ib (1 460 kg); normal loaded, 
44876 Tb (11988 kg): max, 4,674 Ib (2 120 kg). 

Dimonstons; Span, 30 i 10 in (9.40 m); longth, 26 ft 107% in 


(8,20 m); height, 40 ft 2 in (3,10 m): wing area, 259-6 sq ft 
(23.56 m). 

Armament: Four 7,92-mm Model 30 machine guns with 300 
rpg and provision for sfx 44-b (20-kg) bombs on wing racks. 
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Polikarpov 1-16 (docombor 1938). 


Soviet Union 


Precursor of a new vogue in single-seat fighters in being the 
first cantilover monoplane with a retractable undercarriage 
to ontor sorvice, the H6 briefly carried Soviet fighter 
development ahead of international standards. Its appoar- 
ance was bizarre—ils truncated fuselage, with ponderous, 
abbreviated nose seemed better suited for a biplane—but 
aspect notwithstending, the [16 represented a very real 
advance in the state of the fighter art. 

Designed by Nikolai N. Polikarpov, the I-16 employed a 
primarily fabric-covered two-spar metal wing mated 
wooden monocoque fuselage. Split-typ 8 
filled the function of landing flaps, inwheels were 
retracted by handcrank and the initial series featured a 
forward-sliding cockpit canopy, an item soon discarded. 
The first prototype (TsKB-2) was flown on $1 December 
1933, and, as the L16 Type 5, the fighter hegen to enter 
service early in 1938, making its combat debut aver Spain in 
support of the Republican Government in November 1936 

floss suited than contemporary biplanes for close- 
in high-g manoeuvring combat, the 116 was 
manocuvrable by the standards later establishes 
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similarly-configured fighters, Its ailerons were fealhertight, 
it offered au exceptional roll rate; it could perform such 
anovuvres as loops and split-S’s with outstanding pre- 
Cision, and it possessed excellent zoom climb ability. It was 
only a reasonably satisfactory gun platform, howover, and it 
was overly sensitive to control movements, the inertia 
moments around all three axes being extremely small. 
Longitudinal stability was marginal, and the 1-16 tonded to 
stall out of @ glide, while with undercarriage extended it 
was excessively sluggish, power having to be kept up to 
avoid a wing drop and the aircraft having to be literally 
flown onto the ground, 

More powerful Shvetsoy radials and heavier armament 
were progressively introduced, the principal production 
series being the Types 6, 10, 17. 18 and 24, and 7,005 being 
built (plus 1.639 two-seat conversion trainers), but the 
advanced nature of the 116 when first introduced did not 
have a salutary effect on subsequent Soviet fighter design 
effort. Long past the apex of its development, the 1-16 
formed some 65 per cent of the Soviet fighter inventory 
against the Luftwaffe in 1941, and was totally outclassed 


SPECIFICATION: 146 Type 10 

Power Plant: One Shvetsov M-25V (Cyclone Si+1620) nine- 
cylinder radial aircooled engine rated at 775 hp at 2,000 
rpm for take-off and 750 hp at 9,515 ft(2 900 m), Two-bladed 
AV-1 tworpitch motel propeller. Internal fuel capacity. 56 


242 mph (389 km/h) at sea level, 
273 mph (440 km, h) at 9,840 ft (3.000 m); max range, 497 
mls (800 km); time to 16,405 ft (5 000 m), 6-9 min; service 
coiling, 27.180 ft (8 270 m). 

Weights: Empty equipped. 2.976 Tb (1.350 kg): normal 
Joaded, 3.781 Ib (1715 kg). 

Dimensions: Span, 28 ft 5 1 in (9,00 m); longth, 19 f1 7% in 
(6.09 m); hoight, Bft 4% in (2.56 m); wing area, 156-51 sq ft 
(14,54 m4 

Armament: Four 7,62-mm Shpital'ny-Komaritsky ShKAS 
machine guns with 650 rounds of ammunition for each gun. 


Gloster Gladiator (september 1934) 


Perhaps best described as the epltome of the British fighting 
biplane for whose epoch it sung the swan-song, the 
Gladiator was the synthesis of two decades of continuous 
Gloster fighter biplane evolution. Fated to be overtaken by 
technological development while still in gestation and an 
anachronism by the time it wns tn fire its grins in anger, the 
Gladiator was a good aeroplane but lacked the greatness 
with which romanticism and nostalgia were later to endow 
1t; the fact that 1t was ordered at all reflocted the conserva 
lism of British officialdom of the day. 

‘The Gladiator was admittedly a thoroughbred, but pedi- 
mee is scarcely an acceptable substitute for performance 
and firepower in war, and this last of the British fightin 
biplanes was to suffer the misfortune of almost invariably 
operating under conditions of qualitative and quantitative 
my superiority. Conceived as a private venture to 
tion F.7/30 and flown in prototype form (aa the $5.37) on 
12 September 1934, the Gladiator entered series production 
ia the summer of 1935, ils only concessions to modernity 
being an enclosed cockpit, hydraulivally-operated flaps and 
the doubling of the previously-standard two-gun armament. 


‘The first Gladiator fs were flown in January 1937; they 
‘wore compact and acsthotically attractive aircraft, but few 
were the service pilots that did not prefer thoir linea! 
predecessor, the Gauntlet, in all respects other than per- 
formance, Somewhat temperamental, the Gladialor was 
rarely forgiving; an engine-on stall was, as likely as not 
attended by a sudden wing drop and spin, the unwary dis- 
‘covering that the Gladiator then tended to reverse and enter 
a flat spin, 

‘Whereas the Gladiator f, of which 378 wore built, had a 
Mercury IX engine and a Watts two-bladed fixed-pltch 
wooden propeller, the Mk Ul had a similerly-rated Mercury 
VIIA or AS with a Fairey Reed tirve-bladed fixed: pitch 
metal propeller, and 270 of the later version were built 
together with 98 completed as Sea Gladiator shipboard 
fighters. A total of 186 was exported to nine countries, and 
TH ox RAF Gladiators were transferred ta ot 
during the war years, the last Gladiators still serving oper- 
atlonally with the RAF being withdrawn during 1942, after 
giving noteworthy performances in action in Norway, tho 
defence of Malla, lie Western Desert and Greece, 


SPECIFIGATION: Gladiator 11 

Power Plant: One Bristo] Mercury VIIA or VIIAS nine- 

cylinder radial air coolad engine raiod at 725 hp at 2,750 rpm, 

for take-off and 890 hp at 14.500 ft (4 420 m), Fairey Reed 

threeblade fixed-pitch metal propeller. Internal fucl 

capacity, 84 Imp gal (382 1) 

Performance: Max speed, 215 mph (346 km/h) at sea level, 

‘mph (364 km, h) at 5,000 ft (1525 m), 249 mph (400 km/h) 

at 10,000 ft (3 050 m), 257 mph (413 km/h) at 14,600 ft 

(4450 m); rango, 444 mls (714 km) at 225 mph (362 km/h) at 

14,600 ft (4 450 m); initial climb, 2,430 ft) min (12,34 m/sec): 

time fo 4,000 ft (1 220 m), 1-42 min, to 8,000 ft (2 440 m), 

2-9 min, to 15,000 ft (4.570 m), 6-66 min, 

Weights: Empty equipped, 8,847 Ib (1 745 kg); normal 

leaded, 4,864 lb (2 206 ks), 

Dimensions: Span, 82 ft 3 in (9,83 m); length, 27 ft 5 in 
Tor disc), 10417 in 


(3.22 m): wing area, 325 sq ft (40,01 m) 
Armament: Four 0:303-in (7.7-mm) BSA (Colt) Browning 
machine guns, with 600 rpg for fuselage-mounted palr and 
400 rpg for wing-mounted pair. 
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Japan 


Mitsubishi A5M (February 1935) 


Claiming the distinction of being the world’s first service 
shipboard single-seat cantilever monoplane fighter, the ASM 
(or Type 96) did more than any aircraft to raise Japanese 
aeronautical design and manufacture to world standard. An 
attempt to translate the qualities of the biplane into termsof 
the monoplane, close-in dogfighting prowess still taking 
precodence in Japan over all other qualities, the ASM was 
radical insofar as was concerned carrier aviation and was 
anguably the most agile fighter monoplane ever built. 

Designed by Jiro Horikoshi to the imaginative and sin- 
gularly demanding requirements of a 9-Shi (1934) speci- 
fication calling for a quantum performance advance, tho 
A5M was aerodynamically very clean, had a comparativaly 
light all-metal flush-riveted stressed-skin structure and was 
equipped with landing aps, The first prototype (Ka-t4) 
flaw on 4 February 1985, production being initiated as the 
SMI in Ue following year on the basis of a revised second 
prototype, service debut taking place early 1937 

The A5M2a with uprated engine was the first model 
employed operationally. appearing over China in Septombor 
1937, and giving place to the ASM2b with three-bladed 
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propeller andl (quickly discarded) cockpit canopy. The 
definitive version with Further engine uprating, the ABM, 
appeared in 1938, production continuing into 1941 16 
bring the total of single-seat models (excluding proto- 
types) to 982 


SPECIFICATION: ABM4 
Powor Plant: One Nakajima Xotobuki 41 nino-oylindor radial 
aincooled engine rated at 710 hp at 2,600 rpm for take-olf 
and 785 hp at 9.845 ft(3 000 m). Three-blade SS-22 two-pitch, 
(ground adjustable) metal propeller. Internal fuel capacity, 
76 Imp gal (346 1), with provision for'35 Imp gal (1601) or 46 
{Imp gal (210 1) auxiliary tank. 

Performance: Max speed, 236 mph (360 km/h) at sea level, 
248 mph (398 km/h) at 3,280 ft (1.000 m), 270 mph (434 
Jmyh) at 9.848 ft (8 000 m): range (interne) fuel, 500 mis 
(805 kam) at 250: mph (402 km/h) at 9.8451 (8 000 m).(with 
95 Imp gal/160 } auxiliary tank), 746 tals (1 200 km) time to 
9,045 ft (3.000 m), 3:58 minutes; service ceiling, 32,150 
feet (9 800 metres), 


‘Weights: Empty equipped, 2,681 Ib (1 216 kg): normal loaded, 
3,684 Lb (1671 kgy; max, 3,763 Ib (1707 kg). 
Dimensions: Span, 36 ft 1% in (17,00 m), length 24 {1 9% in 


(7,56 m); height, 10 ft 8% in (3,27 m); wing area, 191-6 sq ft 
(17,80 m). 

Armament: Two 7,7-mm Type 89 machine guns with 500 rpg 
and provision for two 66-1b (30-kg) bombs. 
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Grumman F3F (March 1935) 


‘By a quirk of fate, carrierbased biplane fighter performance 
‘was to be carried to its ultimate by force majeure rather than 
intent; the aircraft to achieve the peak performance levels 
being the last of the barrellike biplane progeny nf Leroy 
Grumman and his associates of tho youthful Grumman 
Airoraft Enginooring Corporation, Whon the first of the 
genre, the F2F, had made its debut aboard the USS 
Lexingion in February 1935, it carried US naval aviation a 
‘major step forward in figlter technology; when the definitive 
F3I-3 went aboard USS Yorktown in May 1939, it was an 
anachronism and was phased out of first line service in 1941 

The corpulent F2F-1 had imtroduced to the shipboard 
single-seat fighter such embellishments as a cockpit canopy 
and retractable undercarriage, [t demonstrated an out- 
standing performance by contemporary standards, but the 
advances that it had betokened had extracted penslties La 
the form of poor directional stability and a tendency to 
‘wind-up in a spin. Inan attempt tomate further performance 


enhancement with more acceptable handling character 
istics, the basic design was aerodynamically refined and 
the fuselage marginally stretched, and as the XF3F-1, the 
modified aircraft few on 20 March 1935, 

Notably moro manoouvrable, with exceptional handling 
charactoristics, very light stick forces and much improved 
directional stability, albeit retaining what were considered 
lo be dangerous spinning traits, the refined model was 
ordered into production as the F3F, 54 being delivered in 
1836. Replacement of the Twin Wasp Junior engine with the 
higher powered Cyclone resulted in delivery of 81 F3F-28 
from mid-1937; hore manufacture of the shipboard fightor 
biplane for the US Navy and USMC should have ended, 

In the event, tho successful coalescence of nautical and 
aeronautical requirements in so far as the new generation of 
lighter monoplanes was concerned—an endeavour in which 
Japan had, incidentally, taken the vanguard with the AiM 

‘was proving more. time-consuming than had been anti- 
cipated. Thus, a further order was placed for the now 
conceptually obsolete Grumman biplane, This called for 27 
FSP-3s embodying various drag-reducing refinements, 


SPECIFICATION: F3F-3 
Power Plant: One Wright R4820-22 Gyclone nine-cylinder 
radial aincuoled engine rated at 950hp et 2.200 rpm for 
take-off and 750 hp at 15,200 ft (4635 m). Three-blado 
Hamilton Standard metal” controllable-plteh propeller. 
Internal fue] capacity, 108 Imp gal (482), including 39 Imp 
gal (178 I) reserve tank 

Performance: Max speed, 289 mph (304 km/h) at sea level, 
264 mph (425 km/h) at 15,200 ft (4.835 m): normal. range, 
980 mls (1577 km) at 128 mph (206 km/h), (with reserve 
tank), 1150 mls (1 850 km); initial cli), 2.750 {1 min 
(13,07 my sec); service celling, 33,200 ft (10 120 mm} 

Weights: Empty equipped, 3,288 1b (1490 kg normal 
loaded, 4.549 Ib (2 061 ku); max, 4.795 Ib (2 175 ky). 
Dimensions: Span, $2 ft () in (9,75 my; lengthy, 23 Oin 
(7,01 m): height (propeller vertical), 9 ft 4 in (2.84 m); wing 
aoa. 2606 59 ft (24,21 m:) 

‘Armament: Ono 0'50-in (12,7-mm) Browning Mod 2 machine 
sum with 200 rounds and ony 0°80-In (7,62-mm) Browning 
Mod 2 machine gun with 500 rounds, Provision for two 
Gelb (52,6-kg) Mk IV bombs 
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Curtiss Hawk 75A (April 1935). 


‘To claim for the Allies the first aerial victories of WWIL in 
both European (when flown by the Armée de Air) and 
Pacific (llown by the USAF) conflicts, the Hawk 75A, alias 
P.30, had represented something of a watershed in US fighter 
development when flown as @ prototype in mid-April 19: 
Few fighters wore over to carry a wider diversity af natfonal 
markings or demonstrate groator ubiquity. 

Dosigned by Donovan Reese Berlin as the Curtiss con- 
tender in a US Army pursuit contest that, originally 
scheduled for May 1935, was to prove a positive catalyst 
in US fighter design, the new warplane owed nothing to the 
company’s long experience with this combat airoraft 
category, Combining low-wing cantilever monoplane con- 
figuration with alumintum alloy coque fuse 
and multi-spar metel wing with Qush-rivoted smooth Ale 
skinning, hydraulically-actuated split laps and retracts 
undercarriage, and an aft-sliding cockpit canopy, Berlin's 
design represented an advance in the state of the art. 
combination of individual features was not, in itself, 
revolutionary—similar lines of development were being 
pursued contemporaneously in Europe but was undent- 


USA 


ably audacious and resulted ina truly olassic design which 
‘was arguably the most advanced fighter in the world at the 
lime of its début, Withal, such was the fantastic tempo of 
fightor development in the second half of the “thirties, that 
the Hawk 75A was to prove inferior in vite] performance 
aspects lo the majority of its antagonists. Offering superla- 
tive manoeuvrability, delightful handling characteristics and 
beautifully harmonised controls, it nevertheless lacked the 
climb-and-dive performance, acceleration and level spood 
to enable it to compete on aven terms within two years of iis 
service enity. 

While the original contest was to be lost to the less 
advanced Seversky contender (see pages 90-91), the Curtiss 
fighter was the winner in the long rum, 
to the US Army as 36s and a further 753 being exported as 
the Hawk 754, the largest single nt being the Armée 
del Air which ordered it with hoth two-row Pratt & Whitney 
‘Twin Wasp and single-row Wright Cyclone radial enginos, 
those undolivered at the time of France's capitulation being 
inhorited by Britain where they promptly zeceived the 
appellation of Mohawk (Mohawk Ill with Pratt & Whitney 


‘Twin Wasp: Mohawk IV with Wright Cyclone), serving in 
tho Middle East, India ond Burme until the beginning of 
1044 
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SPECIFICATION: Hawk 754-4 (Mohawk IV) 

Power Plant: One Wright GR4820-C205A (R-1820-87) 
Cyclone nine-cylinder radial air-cooled engine rated at 
1,200 hp ai 2,500 cpm for take-off, 1.200 hp at 4,200 ft 
(1280 m) and 1,000 hp at 14.200 ft (4580 m). Three-blade 
Constant-speed Gurtiss propeller. Internal fuel capacity, 87 
Imp gal (397 1), including 48 Imp gol (217 1) in optional 
fuselage tank 

Performance: Max spood, 323 mph (520 km) h) at 15,100 ft 
(4600 m), 272 mph (438 km/h) at sea level; typieal ccuise, 
262 mph (422 kan/h) at 10,000 ft (3 050 m); normal range, 
670 mls (1.078 km), (with fuselage tank), 2,010 mls (1625 km), 
Initial climb, 2,820 f1/min (24,32 m/s ice cel 
92,700 ft (9 965 m) 

Weights: Empty equipped, 4,541 Ib (2 060 kg); normal 
loaded, 5,750 Ib (2 608 ke), 

Dimensions: Span, 37 ft 4 in (11,88 m); length, 28 ft 7% in 
(8.74 m); height, 9 ft 9 tn (2.82 m); wing aroa, 236 sq ft 
(21,92 m), 

Armament: Six 7,5-mm FN-Browning Mle 38 machine guns 
with 600 rpg (Juselage) and 500 rpg (wing), 
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Messerschmitt Bf 109 (tay 1935) 


When the first prototype Bf 109 commenced flight testing 
late in May 1935 as the first single-seat fighter to combina 
with the low-wing cantilover monoplane configuration a 
fush-riveted all-metal stressed-skin monocoque structure, 
aretractable undercarriage and an enclosed cockpit, it was 
evolutionary rather than revolutionary. Its features had all 


bevn used individually by other aircraft but not previously 
combined In one airfram 

‘Willy Messerschmitt and his co-designer, Robert Lusser 
took full advantage of the most advanced aerodynamics and 
stcuctural techniques of the day; the result was an inspired 
creation. By comparison with its contemporary and future 
antagonist, the Spitfire (see pages 96-09), it possessed a 
much higher wing loading, but compensated for this to 
some extent by use of the then-radical combination of 
automatic leading-edge slots and slotted trailing-edge flaps: 
its creators had made no concessions to the traditionalists 

‘A welkconceived, soundly-designed fighter, the Bf 109 
was to maintain in maturity the success that was to 
attend its infancy: its fundamental concept facilitating the 
introduction of progressively more powerful engines and 
armament onabling it to stay in the forefvont of its class for 
three-quarters of the decade that witnessed the most 
dramatic increase in the tempo of fighter evolution. 

The first prototype, the BF 109 V1, was powered by a Rolls- 
Royce Kestrel V engine; the V2 and V3. flown in January and 


June 1936 respectively, had the fumo 210, retained for the BE 
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SPECIFICATION: BE 109E-3 

Power Plant: One Daimler-Benz DB 601Aa 12 
inverted-ver liquid-cooled engine roted at 1, 

2.480 rpm for take-off and 990 hp at 

‘Throe-blade VDM constant-speed motal propellor: Internal 
fuel-capacity, 88 Lmp gal (400). 

Performance: Max speed, 280 mph (467 km/h) at sea level 
307 mph (494 km/h) at 4.280 ft (1000m), 34@ mph 
(360 km/h) at 14.560 ft (4440 m): max crnise, all mph 
(483 kan/h) at 13,120 ft (4000 m); range cruise, 210 mph 
(338 km/h) at 6,560 ft (2 000 my; max range. 410 mls (680 
Jan); initial climb (at 9,200 Ib) 2.450 kg), 3.260 ft/min (16,06 m 
Jsech, time to 9,840 ft (3 000 m), 3:6 min, to 19,685 ft 
(6.000 m), 7°75 min; service ceiling, 94,450 ft (10 500 m). 
Weights: Empty, 4.189 Ih (1 900 kg): empty equipped. 
4,685 Ib (2 125 kg): loaded, 5.875 Th (2 565 kg). 
Dimensions: Span, 32 ft 4° in (9,07 m); length 20 ft4¥% in 
(8,64 m); height, 8 fL2#/ in (23.50 m), wing area, 1 

Armament: ‘Two 20-mm MG FF (Oerlikon) «: 

60 rpg and two 7,9-mm Rheinmetall Borsig MG 17 machine 
guns with 1,000 rpg, 
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Messerschmitt Bf 109 


The first BE 109Bs left the assembly 
lings in February 1937 and by March were in Spain with the 
Legion Condor, establishing an enviable reputation, Late in 
193i the Bf 108E entered service, mating the basic sirframe 
with the more powerful DB 601 engine and, asthe Bf 109F-3, 
introducing wing-mounted cannon armament, 

Tho Bf 109F offerud excellent handling charactezistios 
and response al low and medium speeds, a good low- 
speed climb angle and a gentle stall without any tendency 
tospin. Climb and dive were second to none, but the controls 
heavied up with speed, and manoeuvrability was found 
wanting in the "Battle of Britain’, this epic conflict having a 
salutary effect on the Messerschmitt fighters evolution, 
Asrodynamic refinement and an upratod ongine charac 
terised the BE109F, which appeared operationally spring 
1941, and carried, according to some Lultwaife pilots, the 
basle design to the zenith of its development cycle, higher 
‘weight and power loadings thereafter being accompanied 


by progressive deterioration of handling qualities and 
‘manoeuvrability, although, by consensus, these were con- 
sidered acceptable penalties in exchange for higher speeds 
and increased versatility. 

A significant further stage in this weight escalation was 
provided by the DB 605-powered BI108G, which achteved 
operational status in the spring of 1942, and was: to be buill 
In infinitely larger numbers than any other BI-109 subetype. 
Built in mulliferious forms, the immense differences 
between late models, such as the Bf 109G-14 of early 1944, 
and the RF109F-4 of mid-t940, dramatically reflected 
changing demands nf the alr war. In Soptombor 19.44. as the 
‘war in Europe drew to its close, the ultimate production 
variant of tho Mossorschmitt fightor mado its appearance. 
‘This, the BE109K, employed the vecy much more powerful 
DB G05D series engine and incorporated all the progressive 
developments intruduced piecemeal by BEOSG versions 

Built sn Jarger numbers than any other combat aeroplane 
before or since and employed on every 
Luftwaffe was committed, the BE 109 was ait oxtravrdins 
durable warplane and a true classic, 


SPECIFICATION: BI 1096-6 

Power Plant: One DoimlerBenz DB 605AM 12-cylinder 
{nverted-voe liquid-cooled engine rated at 1,47 kp ai 2,800 
rpm (or 1,800 hp with MW 50 methanol-water injection) for 
lake-oll, Three-blade VDM constant-speed metal prupellen. ¢ 
Internal fuel capacity. 88 Imp gal (400 1) with provision for 
one 66 Imp gal (300 1) auxiliary fuel tank 

Performance: Max speed, $40 mph (547 km/h) at sea level, 
5366 mph (580 kin’ h) at 6.560 ft(2 000m), 880 mph (611 km/h) 
at 13,120 ft (4000 m), 886 mph (621 km/h) at 22.840 ft 
(6 800 1}; range (Internal fuel), 350 mls (363 km) at 330 mph 
(540 km/h) at 19,090 ft (5 800 m), (with auxiliary tank), 
620 mls (998 km) at 317 mph (510 kmy li} at 19,685 ft (6 000m}: 
initial climb, 3,346 {U'min (17 m/sec); time to 9840 1t W0/ 
(3.000 m), 2-9 min; service ceiling, 37,890 Ft (11.550 m) ] 
Welghts: Empty equipped. 5,893 Iba 2 
(2.673 ke); normal loaded, 6,840 1b 
(3.148 kg); max overload, 7,496 Lb eX 


(2.50 m); wing area, 178-9 sq ft (16,40 m4) 
Armament: One ii0-mm iheiametall 


Z] Borsig MK 108 cannon with #0 rounds: 


red (or 20-mm Mauser MG 181 with 150 


rounds) and two 13-mm Rhoinmetall 
Borsig MG 131 machine guns with 
300 rounds per gun, 
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Morane-Saulnier MLS. 406 (august 1935). 


Contemporary with the Hurricane (se pages 92-83) and 
likewise a synthesis of years of fighter design experience 
translated into terms of low-wing cantilever monoplane, the 
M.S.408 provided an outstanding example of the rapidity 
with which, in tho ‘thirties, an indifferent design could 
translate to the palenlly obsulescent, An aesthetically un- 
attractive aeroplane with few pretensions to eley 
M.S.406, by the standards of the day, could lay 
more than a certain functional sturdines: 
handling characteristics reminiscent of those of the 
generation that it was intended to supplant. 
Designed by R. Gauthier to fulfil a specificatio 
September 1934, the Morane-Saulnier fighter 1 
moro conservative structural approach to the 
than Its more fashionable competitors, retaining classic 
steel-lube consiruction, with, apart from fabric-covered aft 
fuselage and control surfaces, Plymax—okouré plywood 
bonded to aluminium — stressed skinning. Ht was first fown 
on @ August 1935 as the M.S.405, boing ordorod into pro- 
duction as the M.S.406, and the last of 16 pre-sertes aircraft 
boing completed and flown on 21 June 1938 as a paitern 


aircraft for the production model— almost three years after 
tho initiation of ight tosting! 

Production alrcraft were slow to follow, fewer then a 
dozen having been taken on charge by 1 January 1939, by 
which lime the M.S.400 had already been rendered 
thoroughly obsolescent by fighter development abroad. 
However, a pmduction tempo of six daily had been attainod 
by April and {1 daily four months later, the M.S.406 being 
numerically the most important Armée de I'Air fighter by 
the time France went to war in September 1939, 12 
‘M.$.406-equipped Groupes de Chasse being included in the 
Order of Battle. 

It was soon abundantly clear that the M.$.406 was in- 
effectual in combat with the BE 108E. It was seriously 
underpowered: at anything approaching its alleged maxt 
mum speed, the ethylene-glyco) radiator was retracted and 
the engine rapidly overheated: a lack uf ujrlucks resulted in 
the mainwheols popping out of their wells with application 
of positive g, and the cold of altitude resulted in the pneu- 
matic machine gun actuation and propeller pitch change 
invezing solid. Production (1,080) encied March 1940. 


SPECIFIGATION: M.S.406 
Power Plant: One Hispano-Suiza 12¥ 91 12-cylinder vee 
liguld-cooled engine rated at 830 hp at 2,400 rpm for take-off 
and 860 hp at 10.435 fl (3 150 m), Three-bladed two-pitch 
metal Chanviére 351M propeller. Internal fuel capacity, 90-2 
Imp gal (410 

Performance: Max spoed. 249 mph (401 km/h) at sea level, 
271 mph (437 km/h) at 6,560 ft (2 000 mm), 289 mph (465 
nh) at 18,125 (4 000 m): econ cruise, 199 mph (320 
Jn, h); max range, 565 mls (910 km) at 196 mph (325 km/h) at 
19,685 ft (6 000 m}, 621 mls (1 000 km) at 166 mph (267 km/h} 
at 3,280 ft (1 000 m); initial climb, 2,559 ft/ min (13 m/sec} 
service ceiling, 90,840 ft (9 400 m). 

Weights: Empty equipped, 4,173 lb (1.893 kg); normal loaded, 
5,48 Th (2 426 kg); max, 5,511 Th (2 500 kg). 

Dimensions: Span. 34 ft 9% in (10,62 m); longth, 26 ft 945 in 
(8,27 m); heh ¢(uil dows), 8 110% i (2,72 mn); wing area, 
184-07 sq ft (17.10 m). 

Armament: One 20-mm Hispano-Suiza S¢ or HS 404 cannon 
with 60 rounds and two 7,5-mm MAC 1934 machine guns 
swith 300 rpg. 
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Seversky P-35 (august 1935) 


I the F-35 had any title to fame it was the somewhat tenuous 
claim of having introduced to US Army Air Corps fighter 
aviation such refinements as an enclosed cockpit, a 
constant-speed propeller and a retractable undercarriage. 
The end product of a strange series of metamorphoses 
imposed on a fundamental design that sew birth az a 
llireeseal commercial Lwin-lloat amphibian, the P-35 bad 
an extraordinarily convoluted development Kistory 

Its progenitor, the SEV, conceived by Alexander ? de 
Seversky and translated inta practicality by Alexander Kart- 
voli, fully reflected the dramatic advances in aeronautical 
technology taking place in the early thirties, few aircraft of 
the day combining more of these mnavatary developments. 
Rollod out in Juno 1983, the basic design soon demonstrated 
smarkable changeling propensiiles, progressing to military 
basic trainer (SEVSXAR), two-seat fighter (SEV-2XP) and 
even singla-seat fighter (SEVAXP), all without fundamental 
structural re-design 

In SEVAXP form, as first fown in August 1935, it was 
winning contender ina US Army single-seat pursuit con- 
test—effeatively a straight competition between the 
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Seversky fighter and the Curtiss Model 75 (see pages 
82-83) — and recipient of an order for 77 production mode 
with deliveries commencing as P-35s in May 1937. Offerin: 
roomy, comfortable cockpit and pleasant handling charac- 
teristics, the P33 was @ well-designed und cobust alrcralt 
Inot it was inadequate as a fighter, lacking the lwo most 
important attributes: adequate performance and fire- 
power, Tt was extremely stable— ton much so for its 
Intended mole—and it tended to fall away in a spin when 
approaching Its offivial service Gelling. Inverted Might and 
cutside loops were prohibited, and the P35 was already 
viewed as outmoded before the completion of deliveries ln 
August 1938, 

Despite the inna 


shortcomings of the design, a more 
heavily-armed and marginally more powerful export version. 
the FP-4, was sold to Sweden, orders being placed for 120 
airerafl. In the event, only 60 were delivered, the remainder 
boing requisitioned by the US government and 48 of these 
busing sent to the Philippines as P35As to se brief and 
inauspicious action at the beginning of the Pacific War, 
many of the US airctaft deployed in the Philippines being 


destroyed in a surprise attack by Japanese aircraft on the 
Luzon airfields on § December 1941. 


SPECIFICATION: P-35 
Power Plant: One Pratt & Whitney R1830-2 Twin Wasp 
\i-cylinder two row radial air-cooled engine rated at 950 hp 
at 2,600 rpm for take-off and 850 hp at 8.0U0 ft (2440 1) 
‘Three-hladded Namilton Standard constant-speed metal pro- 
peller, Internal fuel capacity, 166-5 Imp gal. 

Performance: Mox 1 mph (452 km/h) at 10,000 ft 
(8050 m): max continuous cruise, 259 mph (417 km/h) 
ange (mas continuous cruise), 1150 mls (1 850 km): initial 
climb, 2.440 f1/mntn (12,38 m, see): time to 5,000 ft (1525 m), 
205 min, io 15,000 f1'(4 570 m), 69 min; service ceiling 
530,800 fi (9 925 m) 

Weights: imply: 
5,599 Ib (2.540. 


m); holght, 8 ft 1 in (2.77-m); wing area, 220 sq ft (20.44 m). 
Armament: Ono 0°30)in (7,62-mm) and one 0-50-in (12,7-mm) 
machine gun. 
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Hawker Hurricane ovember 1935) 


‘The logical outcome of « long line of single-seat fighling 
aircraft and a compromise in mating the requirements born 
‘of the new fighter monoplane era with traditional con: 
structional methods, the Hurricane was the RAF's finst 
sapable of exceeding 300 mph (482 kan’). 
tho larger past of the burden of Britain's 
jofence in the most significant aerial conflict ever fought, the 
“Baitle of Britain’, the Hurricane complemented the Spit- 
fire to a remarkable degree 

Designed hy Sydney Camm and first flown on November 
1935, the Hurricane retained the classic tubularmetal 
cross-braced fabric-covered Warren-type structure, despite 


the international trend towards the light metal stressed-skin _gavo place to a constant-speed unit. the fabric-covered wing raat ay GO eho 2D. — seas a 
monocoquo. This conservatism was, in fact, viewod in some was supplanted by that of all-metal stressed skin, and pilot ee oS a eel nate a 
quarters with misgivings, resulliag In design of a metal armour was progressively introduced. Installation of the ek, whan, 


stressed-skin wing commencing belore the prototype trials 
had begun. 

An initial production contract was placed on 20 [uly 1936, 
the first aircraft flying on 12 October 1987. and the Hurri 
came proving itself vory much a pilot's aoroplano, It was 
gontle and forgiving, control harmony was fairly good 


throughout the speed range, and aerobatics were pleasant 
and easy to execute, The controls heavied up with speed, 
although this was a characteristic that the Hurricane 
shared with most of tts contemporaries, and it became 
somewhat tail heavy in a dive, It was to be found inferior in 
uust purluruaiive respects to its principal adversary in thy 
“Battle the BI 109E, butiteajoyedaclearedgeinlow-altitude 
manoeuvrability and in turning circle at all altitudes 
Furthermore, as a result of the robust nature of its strac- 
ture, it could absorb much battle damage and remain air 
borne 

Early in the Hurricane 


career, the two-pitch propeller 


uprated Merlin XX engine resulted in the Hurricane Il with 
tremendously expanded versatility, the Mk IID being an 
anti-armour version with 40-mm_ cannon, and production 
torminating in Soptombor 1944 with tho" universal armament 
wing” MKIY, 12,760 Hurricanes having been built in the UK 
and a further 1,451 in Canade. 


SPECIFICATION: Hurricane IG 

Power Plant: One Rolls-Royce Merlin XX 12-cylinder liquid- 
cooled vee engine rated at 1,280 hp at 3,000 rpm for take-off 
and1.460pat6,250ft(1 005 m). Three-bladedRotolconstant- 
speed propeller. Internal fuel capacity, 87 Imp gal (41 I), 
and provision for two 49 Imp gal (205 1) drop tanks. 
Performance: Max speed, 327 mph (526 km/h) at 18.000 ft 
(5.485 m), (with tropical filter), 301 mph (484 km/h); range, 
260 mils (740 km) at 178 mph 286 km/h), (with tropical 
filles) 426 mals (685 han), (with dzop tanks), 820 mbs(1 480 ka); 
initial climb, 2,750 ft/min (13,9 m/sec); time to 15,000 ft 
(4.575 m), 5°5 min, to 25,000 ft (7 620 m), 10 min; service 


(9,8 m); height, 13 {15 in (4,04 m); wing arva, 258 aq ft (23.97 
wr) 

Armament: Four 20-mm Hispano Mk | or Il cannon with 90 
pg and provision for two 250-Tb (113,5-kx) ar 300-Tb (227-kx) 
bombs under wings. 
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Fokker D Xx! (February 1936). 


Netherlands 


‘The D XXI may be viowed as a oampromise between the 
long accepted and the nowly fashionable in fightor design. 
It retained Fokker's time-proven constructional recipe—e 
wolded steeltube fuselage and wooden wings primarily 
fabric covered—and such passé features as a fixed und 
carriage and two-pitch propeller: it incorporated. however, 
certain concessions to modernity, notably a cantilever low 
wing and also an enclosed cockpit. 

IfDr Ir. Schatzki and his team were unambitions in their 
approach to fightor design by international standards 
already established in the mid ‘thirties, and the D XI was, 
uninspired, this reflected the unpretentious 
specification, formulated by the Air Division of the Royal 
NetherlandsIndies Army, thal hadresulledinilsconception. 
Furthermore, al-metal, stressed-skin monocoque structures 
were, at the time, heyond Fokker's capability. The speci- 
fication placed emphasis on ease of maintenance in the 
field and simplicity of operation, and although retractable 

underearriagos had become vogue, the disad- 
vantages that such incurred seemed, to 
the Fokker team, to oulweigh gains 


in consequence: 


at the performance levels sought, the reduced drag would 
have resulted in a three-four per cent speed gain and the 
increased woight would havo reduced climb. 

The prototype D XXI was flown on 27 February 1936, 36 
being ordered for the home-based Army's Ai vision, 
production acceptances commencing July 1048. The  XXt 
proved to possess somewhat unforgiving characteristics. 
Overly vigorons aft movement of the stick would result m 
the fighter rolling falling away in a spin, ond an 
inadvertent flick roll at the top of a loop was almost inavitable 
if the rudder bar was even slightly off centre. The landing 
speed and glide angle were high, and there was 2 dis- 
converting tendency to drop a wing at the last mom 
habit of yroundiooping if the lailwheel was unlock 
versely, the D XXL had light coatrols, was extremely sturdy 
and provided a stable gun platform 

An export order (for seven) wes obtained from Finland, 
whore tl icence-manufacturor of 35 was subsequently 
undertaken, w t flying in October 1938, and 
Denmark, too, lic built the fighter, completing 10 
after procucing two as pattern aircrait. In 1940, after 


ht 


po 


the Fokker fighters had given good service in the Soviet 
Finnish conifict (as the D XXIs of the home-based Air Div. 
sion were to do during the invasion of the Netherlands In 
May 1940), Finland reinstated  XXI production, building a 
further 55 with the R-1835 Twin Wasp engine, far which 
Fokker had previously adapted the basic airframe. 


SPECIFICATION: D XX1 


Power Plant: One Bristol Mercury VAIL aine-cylinder radial 
aircooled engine rated at 730 hp at 2,650 rpm for take-off 
Three-hlade two-pitch 


and 825 hp at 13,000 st (2 960 m) 
motal propeller, Internal fuel capacity. 
Performance: Max speed, 286 mph (460 km/h) at 16,730 ft 
(5.100 m); eruise (66% powor), 220 mph (386 km/h), (65% 
power), 228 mph (368 km/h): range (55% power), 590 mls 
(950 kan}; initial climb, 3,037 ft/min (20 m/suc); time to 
8.560 ft (2 000 m), 2-3 min, to 9.840 ft (3.000 m), 4:05 min: 
service ceiling, 36,090 ft (11.000 m), 

Weights: Empty equipped, 3,197 Ib (1450 ky); max loaded, 
4.510 Ih (2.050 ke), 

Dimensions: Span. 86 ft 1 in (11.00 m)s length, 26 ft 10% in 


7 Imp gal (3501). 


79 Pssertae 
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(8.20 m); height, 9 ft 8 in (2,95 m): wing area, 174-87 sq ft 
(16,20 m4). 
ament: Four 7; 


mm FN-Browning M-38 machine guns 


with 300 rounds of ammunition fur each gun. 
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Supermarine Spitfire arn 1930) 


Occasionally a fighter appears that enjoys charisma, 
attended by success in infancy and consolidating that 
success in maturity, Very rarely, such a fighter achieves @ 
truly logendary status but the Spitfire was destined to be 
just such @ rarity. It was to be more than just a highly 
succossful fighter, however, for it was to be the material 
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symbol of final victory to the British al a time whun the 
nation’s fortunes wore at thair nadir. 

The success of the Spitfire was not fortuitous. It was both 
an inspired design and the distillation of past experience 
lis sires included the $.6B,which, in 1931, had won the 
Schneider Trophy outright, and in no fighter was breeding 
more clearly discernible. With such a pedigree, nothing less 
than a true thoronghbred could have resulted when, late in 
1934, Regald J. Mitcholl defined the now fighter which 
was to fly as @ prototype on 6 March 1936, and recelve a 
production contract three months later 

Like the BI 109 (see pages 84-87), flown 10 months earlier, 
the Spitfire employed state-of-the-art all-metal stressed-skin 
monocoque structural techniques, and, similarly, it was the 
smallest practicable airframe that could he designed around 
a pilot, the chosen power plant and the specified armament. 
Mitcholl's approach was perhaps more conservative than 
that of his German contemporaries in thal he sought modest 
wing loadings whereas Messerschmitt and Lusser gamabled 
onappreciably higherloadings with asophisticated arrange 
ment of leading-edge slots and slotted trailing-edze flaps. 
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The Bf 109 concept was the more advanced: it was to 
the German fighter at a disadvantage to the Spitfire 
in agility, but it gave an edge in climbing, diving and in 
level speed helow 20,000 ft (6095 m). ‘The respective 
advantages accruing from these differing philosophies 
were largely to cancel each other out, however, when 
ssaries in the epic “Battle of 
which was to bring immortality to the Spitfire 
Flown on 14 May 1938, the production Spitfire | hegan 
to reach RAF squadrons in the following August, and 19 
squadrons had been equipped by the time that the new 
fighter was committed to the “Battle’, From this point, 
tho busle fighter was to be subjected to the intenstve 
development and Incremental redesign rosulling In throe 
distinct generations, wach closely linked with the 


ul 
ability of more powerful engines, and when this yenealogical 


process had run its course, little remained unaltered 
Perhaps surprisingly, the Spitfire, aesthetically one of thi 
‘most elegant fighters ever to grace an airfield, lost Title 
beauty through its three gonorations and was to remain 


throughout fundamentally Mitchell's original design. 
continued on page 08> 


SPECIFICATION: Spitfire IA 
Power Plant: One Rolls-Royce Merlin Hf 12-cylinder vee 
liquid-cooled engine rated at 880 hp st 3,000 rpm for take-off 
and 1,030 hp at 16,250 ft (4 955 m). Three-bladed de Havil- 
land two-pitch metal pro Internal fuel capacity, 84 
Imp gal (382 I). 

Performance: Max speed, 340 mph (557 km/h) at 15,000 ft 
(4575 m); max cruise, 304 mph (489 km/h) at 15,000 ft 
(4575 m): range. 415 mls (668 km) at max cruise, 630 mls 
(1014 km) at 175 mph (282 kmh); climb to 15,000 ft (4 575 m). 
6-8) min; service ceiling. 30,500 ft (9 285 m): endurance. at 
maximum power, 49 min; maximum onduranco, 3-6 hours. 
Weights: Empty equipped. Ih (2049 kg): normal 
loaded, 5,644 Ib (2 651 kg). 

Dimensions: Span, 36 {1 10 In (11,28 m); length, 

(92 m); height, 12 ft 7% in (3.86 my; wing area, 
22.40) m’), 

Armament: Fight 0:303-in (7,7-mm) Browning Mk Il machine 
suns with 300 rounds of ammunition per gun. (Mk (B) Two 
20-mm British Hispano cannon with 120 rounds of ammu 
nition per gun. 
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Supermarine Spitfire 


fire II with a Merlin XII engine and pilot armour, began to 
reach the squadrons. initiating the evolution that was to 
allow the Spitfire to rotain its position among the best 
fightors available to any of the warring nations. ‘Thirty of the 
1,367 Mk Is built had been the initial recipients of the 
{ype wing in which four of the machine guns were supplanted 
by a pair of 20-mm cannon, and this wing was to be applied 
to 170 of the 921 Mk Us completed, The Mk if was superseded 
in turn by the Mk V. which, built in larger umber (5,487) 
than any variant, started lifo ossontially as a Mk IL with 
uprated Merlin 45 engine, 

Tho two-spee jaye supercharged Merlin 6 
series launched the second-generation Spitfire, the 
first of which was the Mk IX, which, basically a 
ME V airframe, was 8 Merlin 51-powered imterim 
model intraduced huvrivdly to counter the Fwi90 
(see pages 128-129), while the pressurized Mk VI 

d Mk VIM intondod to take / 
full advantage of the new series engines were 
brought to fruition. The Mk 1X made its 


service debut in June 1942, no fewer than 5.646 being built, 
the Mk Vit (140 built) and Mk VII (1,658 built) following 
from September end the end of the year respectively, 

Mating of the airframe with the Griffon engine produced 
a third and final Spitfire generation, and afler the interim 
Mk Xil (a Mk V adaption), the Mk XIV was built from the 
gmund up for the new power plant, entering service January 
1944 (957 being produced). Its lineal suecessor was the Mk 
XVII with lengthened fuselage and rearview hood, the 
latter having been appliod to late Mk XIVs, bul ovolution did 
not reach its apex until the appearance of the Mks 21 and 22, 
with a new extended wing, five-bladed propeller and other 
changes. The Mk 21 hecame operational in April 1045 (120 
built), the Mk 22 (267 built) differing primarily in having the 
rearview cockpit canopy. late examples featuring an 
ealangod tail, 

‘A decade of Spitfire production came to its close in 
March 1948 with dolivary of thu last of 54 Mk 248 which 
embodied revised fuel tankage. These alveralt brought the 
grand total ofall types of Supermarine Spitfire buill (exclud- 
ing prototypes) to no less than 20.340. 


SPECIFICATION: Spitfire F Mk 22 

Power Plant: One Rolls-Royce Griffon 64 12-cylinder vee 
liquid-cooled ongino ratod at 1.520 hp at 2.750 rpm for 
take-olf and 2.375 hp at 1,250 ft (380 m), Five-bladed Rotol 
constant-speed propeller, Internal fuel capacity, 186 Imp gal 
(845 |) with provision for 90 Imp gal (409 1) drop tank 
Performance: Max speed. 390 mph (628 km/h) at sea level. 
450 mph (724 km/h) ot 19.600 ft (5.975 m): average cruise. 
230-245 mph (370-394 km_h) at 20,000 ft (6 095 m): range 
{mux intornal fuel), 580 mls (938 km), (with drop tank), 965 
ils (1553 kin); inital climb, 4,880 ft/min (24,79 m/suc): 
service ceiling, 4,000 ft (13 105 m) 
Weights: Empty equipped, 7,160 lb(3 247 kg); normal, 8,900 
Th (4-490 kg): max, 11,290 Ub (5 121 kg) 

Dimensions: Span, 36 ft 11 in (71,26 m); length, 92 ft 11 in 
(10,04 m): height, 13 ft 6 in (4.12 m): wing area, 243°6 sq ft 
(22.03 m’) 

Armament: Four 20-mm British Hispang Mk If cannon with 
175 npg inboard and 150 rpg outboard. Provision for one 
250-Ib (118.5-kg) bomb beneath each wing and a 500-Ib 
(227-kg) bomb beneath the fuselage 
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Messerschmitt BE 110 oy 1930) 


‘The strategic fighter concept—a warplane coupling high 
performance and heavyarmament with endurance for deep: 
penetration offensive sorties over enemy territory—saw 
birth in WWI, but it was not watil the second half of the 
“thirties that if took veally practicable form in the shape of 
tho BY 110, Referred to as a Zerstérer, a term borrowed from 
naval parlance, the BE 110 flew on 12 May 1936, its initial 
large-scale production sub-type, the BE 110C, entering 


Germany 


service with the Luftwaffe from January 1999 onward. 

A supremely elegant warplane for which a formidable 
reputation was assiduously fostered by German propa- 
gandists, the Bf 110 proved an abysmal failure when com 
milled {o the “Battle of Britain’, It was not the indifforont 
warplane that this debacle suggested, however but tht 
victim of an inadequato understanding of the limitations of 
the stmtegic fighter concept and its incorrect deployment 
as a consequence. No designer, however talented, could 
create a large and heavy twin-engined fighter capable of 
competing in agility with single-engined contemporaries. 

Once the limitations of the Bf 110 were appreciated. It was; 
toserve throughout the remainder of WWIT with distinction 
in a variety of diurnal and nocturnal roles, An eminently 
soundly designed werplane with pleasant handling 
characteristics, a very good performance and surprisingly 
manoouvrable for its size and twin-engined configuration 
the BY 110 was the backbone of German night defence: pro 
duction, ending March 1945, totalled some 6.050. Its basic 
design proved amenable to engine changes and application 
of equipment beyond any envisaged by iis designer. 


SPECIFICATION: Bf 110G-4c /R3 
Power Plant: Two DaimlerBenz DB 605E4 12- 
inverted-vee liquid-cooled engines each rated at 1.475 hp at 
2,800 rpm for take-off and 1.355 hp at 18,700 ft (8 700 mo. 
Three-blade VDM controllable-pitch propellers. Internal 
fuel capacity. 279 Imp gal (3 270 1) with provisian for two 68 
Imp gal (300 1) drop tanks. 

Performance: Max speed, $11 mph (500 km/h) at sea level, 
$42 mph (350 km/h) at 22,900 ft (6 980 m); max continuous 
cruise, 317 mph (510) km, h) at 19,685 ft (6 000 m); max range 
Goternal fuel). 860 mls (900 km), (with two drop tanks), 808 
mls (1300 km); max climb rate, 2,170 ft/min (11 m/soc); 
sorvico cofling, 26,250 ft (8.000 m). 

Weights: Empty equip) 0 Th (5.004 ky): normal 
Joadod, 20,701 Ib (9390 ke): max, 21,790 Ib (8 888 kg), 
Dimensions: Span, 53 ft 34 in (16,25 m); length (excluding 
radar antennae), 39 {16% in (1,07 m), (including antennae 
42 £1934 im (19,05 m); height, 7 ft? im (4,18 m); wing area, 
413-33 sq f€ (38.40 m?), 

Armament; Two 30-mm Rheinmetall Borsig 
MK 108 cannon with 138 rpg and two 


20-mm Mauser MG 161 cannon with 300 (port) and 350 
(starboard) rounds, plus one 7,9-mm MG 812. twin machine 
gun with 800 rounds, or twin 20-mm MG 151 or MG FF 
anon in "schrige Musik” 
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Nakajima KG.27 (oasver 1930) 


Configurationally similar to the Fokker D XXI (see pages 
94.95) flown seven-and-s-half months earlier, but of very 
much more advanced structural concept, the Ki.27 was 
Indispulably an inspired design, but its very success per- 
formed a disservice for Japan in that tt overly influenced 
subsequent fighter development policy, generating com 
placency which resulted in insufficient attention being given 
to fightor development trends elsewhere. 

Imperial Army pilots were encouraged to compare their 
dexterity in dogfighting with the skilled used of the bamba0 
Shinai by masters of the ancient martial art of Kendo, Thus, 
qualities of manoeuvre were accorded pro-eminanca in a 
fighter and a somewhat bigoted attitude was adopted 
awards othr attributes if they could bo emphasized only at 
some expense to agility. The Ki.27, howover, was a 
supremoly successful compromise belween te demands of 
‘those traditionalists and Uhose of the visionaries in respect 
of speed and climb. 

Designed by Prof Hideo Hokawa and Yasumi Koyama and 
first flown on 15 October 1936, the Ki.27 represented the 
smallest practicable airframe that could be dostgnod around 


‘a Kolobuki (Congratulation) radial engine, Emulating the 
Imperial Navy's A5M (seo pagos 76-79). it wes of all-metal 
Husl-riveted strossod-+kin seml-monocoqua construction, 
and fitted with hydraulically-operated split flaps. Bxtca- 
ordinarily light and possessing superlative agility, the Ki.27 
was ordered into production as the Army ‘Type 97 Fighter, 
making its operational debut over China in April 1938. 
Lacking In firepower, armour and fuel tank protection —and 
what Lighters of the period possessed those desirable 
features in combination—the KL.27 was without doubt the 
fastest fighter in the Orient and bore favourable comparison 
with fighters being produced contemporaneously by the 
‘ost technologically advanced western countries. 

‘Ata carly production stage, the initial Ki27ko gave 
place to the Ki.27otsu featuring minor cockpit changes, and 
when the typo was phased ont by the parent company late 
1940, production transferred to the Mansyu Hikoki Scizo 
K.K. (Manchurian Aeroplane Manufacturing Co Ltd) at 
Harbin, in Japan's puppet state of Manchukuo, northeast 
China, There it continued for « further 18 months, finally 
bringing the total of this type manufactured to 3,398 aircraft. 


SPECIFICATION: Ki.27otsu 
Power Plant: One Naksjima Ha-lotsu (Kotobuki) nine- 
cylinder radial air-cooled engine rated at 710 hp at 2,600, 
pm for tako-off and 780 hp at 8,516 £1 (2.900 m)."Two-bladed 
Sumitomo PE metal two-pitch (ground adjustable) propeller. 
Internal fuel capacity, 72-6 Imp gal (3301), with provision for 
two 26:6 Imp gal (180 1) ausiliary tanks 
Performance: Max speed, 265 mph (427 km/h) at 3,280 ft 
(2.000 m), 276 mph (445 kmh) at 6,580 ft (2 000 m). 282 mph 
(470 kan/ by at 11,480 ft (3 500 m): max continuous cruise. 217 
raph (350 kan/ i) at 11,480 1t (3 500 m); range (internal fuel 
380 mils (630 km), (with auxiliary tanks), 683 mls (1100 km); 
lime to 3,260 ft (1 000 m), 1-18 min, to 9,840 ft (3 000 m), 
2.69 min; service ceiling, 40,190 ft (12 250 i). 
Weights: Empty equipped, 2,447 Ib (1 110 kx): normal loaded. 
3.410 Tb (1 547 kg); max, 3,946 Tb (1 790 kg) 
Dimensions: Span 37 ft 1% in (11,31 my; length, 24 #t.0% in 
(7,53 m); height, 10 ft 6 in (3,28 m): wing area, 199-78 sq ft 
(18.56 m2). 

Armament: Two7,?-mm Type89 machine guns with 500 
‘pg; provision for four58-1h(25-kx) bombs under wing. 
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Junkers Ju 88 (ecember 1936). 


hore can be liltle doubt that fortuity influences the success 
cor failure ef many aircrait; there can be no doubt whatsoaver 
that the success of what was to rank as arguably the most 
outstanding long-range heavy fighter and night fighter of 
WWII was purely fortuitous. This, the Tu 68, had been 
cunceived solely as a Schnellbomber —a high-speed bomber 
in the design of which performance was uncompromised by 
the needs of alternative roles. In the event, this str 
dadiicated design was lo evolve as perhaps the most versatile 
warplane ever produced: it was to excel in all the 70 
very wide repertoire and in none moro so than that of fighte2. 
Intended to meet a Schneilbomber requirement fermu- 
lated in the spring of 1935, and designed by W. H. Evers and 
A. Gassner, both having gained experience in light metal 
stressed-skin constructional techniques in the USA, the Ju 
£88 owed nothing to any preceding design from the Junkers 
drawing boards. The fiest prototype, the Ju 68) V1. Mew on 21 
December 1936, immediately demonstrating a quantum per- 
formance advance. Its potontial in the heavy fighter, or 
Zerstorer, role was apparent before the bomber attained 
service, the Ju 88 V7 being modified for Zerstirer trials in 


the summer of 1939, The possibilities of the Ju 68 for the 
nocturnal intercept task, too, were foreseen early in WWII, 
but with all priority assigned to the bomber, fighter capa- 
bility was of little more than academic interest. 

Arudimentary Zerstorer adaptation of the bomber, the Ju 
8802, did appear in 1940, however, and in the autumn 
of 1941, the Ju 68C-4. built “from the ground up” as a 
heavy fighter, began to enter sorvice. The first Zerstiner 
manufactured in really large numbers was to be the Ju 
88C-6, and late in 1942, this began to play a part in the 
nocturnal defence of Germany. Changing operational 
requirements produced successive sub-types, the liquid- 
cooled Jumo engines of the C-series giving place to BMW 
radials in early C-series aircraft, which, with enlarged tail 
surfaces, appeared in the spring of 1924, 700-800 sub- 
sequently being manufactured in parallel with the C-series 
of which about 3,200 were delivered to the Luftwafic 

‘An outstanding pilot's aeroplane, the Ju 88 demanded 
some degree of skill in handling. offering excellent per- 
formance and a high level of agility for an aeroplane of its 
size and weight. 


SPECIFICATION: Ju B8G-7b 
Power Plant: Two jimkers Jumo 218F 12-cylinder invorted-vao 
liquid-cooled engines cach rated at 1.750 hp at3,200rpmior flexibly mounted aft-ficing 13-mm MG 131 machine gun 
take-off and 1,320 hp at 31,900 ft (9 750 m). Three-bladed VS_ with 500 rounds of ammunition 
19 constant-speed wooden propellers, Internal fuel capacity, - 
704 Imp gal (3 200 1). Provision for one 198 Imp gal (200 }) 
drop tank. 
Performance: Max speed. 270 mph (438 km/h) at soa love 
‘363 mph (584 km/h) at 33.465 {1 (10 200 m), (with MW 50 
water methanol injection), 389 mph (626 kim) or (without 
flame dampers) 402 mph (647 kmh) at 29,055 ft (9 100 m); 
endurance (including one hour at emergency power with 
0 boost), 3-72 brs; initial climb, 1,055 ft/min (8,4 
); Lime to $2,315 ft (9 850 m), 26-4 min 

ights: Normal loaded, 28,900 Ib (13 110 kg); max, 32.350 
tb (14674 ky). 
Dimensions: Span, 65 ft 10% in (20,08 m); length, 
51 £034 n (15,55 m); hoight, 15 ft 11 in (4,85 2); 
‘wing area, 586-6 sy ft (54,50 m). 
Armament: Two fixed forward-firing 20-mm MG 1 
‘cannon with 200 rounds for each cannon 


two fixed obliquely-upward-fiting 20-mm MG 151 cannon 
with 200 rounds of ammunition for ach cannon, and one 
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Bloch 152 (May 1937) 


France 


Probably the least auspicious chapter in the story of French 
fighter development was that provided by the production 
derivatives of the Bloch 150, ‘These burly, inelegant fighters 
‘were sturdily built and capable of sustaining considerable 
battle damage. They were viceless, they possessed excellent 
civo characteristics and their agility. if perhaps lacking in 
vivacity and somewhat demanding on pilot musclo, was 
superior to that of the Messerschiitt Bf 109 against which, 
they were to be pitled in combat. Conversely, they were too 
lange and heavy for the power evailable to them and, in 
consequence, lacked the acceleration, level speed and climb 
rate necessary to compete effectively over France in the 
summer of 1940, these deficiencies being compounded by 
manifostly inadequate ammunition capacity. 

Bodevilled from birth by probloms associated with thoir 
fundamental design, these fighters stemmed from the Bloch 
150, which, designed by Maurica Roussel, was concelvad as 
a private venture. Almost a year elapsed between com- 
pletion of the Bloch 150 prototype and its successful first 
fight on 4 May 1937, andthen a complete structural redesign 
‘was found necessary in order to render series production 


practical. The restructured and aerodynamically-refined 
Bloch 351 low on 18 August 1938, the first production 
example being taken on charge by the Armée de [Atr on 7 
March 1939, but this sub-type had already been overtaken 
by the Bloch 152, first flown on 15 December 1938, embody- 
ing changes intended to reduce drag and imprave low-spesl 
behaviour. In consequence. production of the Bloch 151 was 
rostrictad to 14 aircraft which were declared by the Armée 
do 'Air unsuited for first-line duties— although the exigen- 
ies of 1940 were to dictate their use in combat. 

The Bloch 151 and 152 were externally barely distinguis! 
able, the latter differing, apart from the GR 14N engine 
variant installed, in having a revised wing, which, while 
retaining the same torsion box, possessed 5:6 per cent move 
area. Teething problems were numerous, not least of these 
boing achiovement of satisfactory engine cooling with 
acceptable drag, Seven Groupes de Chasse were operating 
Bloch 151s and 152s on 10 May 1940, and of the 363 of the 
latter taken on charge to that time, only 80 embodied all the 
modifications that were at thai time considered 
necesséry to render them fully operational. 


‘Gnome-Rh6ne 14 N 49 H-oylinder two-row 
radial air-cooled ongino rated at 1,180 hp at 2,400 rpm for 
take-off and 1,070 hp at 12,140 ft (3 700 m). Three-blade 
metal variable-pitch Chauviére 371 propeller. (nternal fuel 
capacity, 99°5 Imp gal (425 }). 

Performance: Max speed, 310 mph (500 km/h) at 18,085 ft(5 
5010 m); max continuous cruise, 261 mph (420 km/h): econ 
cruise, 211 mph (340 km/h): max range, 360 mls (580 km); 
‘time to 26,245 ft (8 000 m), 14-3 min; sorvice ceiling, 32,810 ft 
(20 000 13), 

Welghts: Emply equipped, 5.006 Ib (2 285 kg) normal 
loaded, 5,066 Ib (2 706 kx). 

Dimensions: Span, 34 ft 8% in (10,57 m); length, 29 ft 
1070in (9.11 m); height (tail up), 11 11% in (3,64 mh 
wing area, 195°58 sq ft (10.17 
Armament: Two 2U-mm Hispano-Suiza 115 404 
cannon with 60 rpg and two 7,5-mm MAG 1934 
ne guns with 300 or 500 rpg 
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Grumman F4F Wildcat (september 1937 


The design of any fighter must perforce involve a measure 
of compromise between conilicting requirements and that 
of a shipboard fighter more than most, a balance having to 
be struck hetween combat demands and operational venue 
dictates. When the Grimman FF first appeared on carrier 
decks it represented what was almost certainly the best 
compromise achiovable at that time botwoon weronautical 
and nautical requirements in a fighter monoplane. 

Clearly showing lineal descent from the F3F (sce panes 
80-81) in its corpulence, the FF lacked any pretensions ta 
elegance. Designed to an outline specification drawn up by 
tho US Navy lata in 1935, the prototype, the XF4F-2, flew on 
2 September 1937, being ordered into production two years 
lator, in August 1939, ay the F4F-3, soon to be emotively 
dubbed Wildcat. The F4P-§ bogan to enter US Navy service 
late 1940, being preceded into service by an expurt equiva- 
lent, which, buill against French coutravls, jvined the Royal 
Navy in the previous summer as Martlet | 

Whereas both the FAF-3 and Martlet I had fixed wings, 
their successors, the F4F-4 and Marilet I, incorporated an 
Ingenious method of wing folding in which the mainplanes 


USA 


pivoted around the mainspar. The first folding-wing Martlet 
Us were deployed operationally by the Royal Navy in Sep- 
tember 1941, and FaF-4s had entered US Navy service by 
April 1942, serving in strength from the cazriers Yorktown 
Enterprise and Hornet at the Battle of Midway, June 1942 

The FAP possessed an extremely good rate of climb, 
en excellent patrol range, superb ditching characteristics 
and the sturdiness necessary for intensive carrier 
operations. More stable to fly and therefore heavior to 
manoeuvre than many of its shore-based contemporaries. 
it nevertheless had a small turning circle and a good roll 
rate. Its stalling behaviour was innocuous, but operation of 
the undercarriage handcrank tended to result in “roller 
Coaster” climb-outs and acceptable spinning characteristics 
were not to be achieved until the advent of the definitive 
(FM-2) production model. 

Pruduction was eventually onty 
who built 5,460 as FM-1s and FM-2 
of fighters of this series built to 7.815 aircraft, of which mare 
than $20 went to the Royal Navy, that service eventually 
also adopting the name Wildcat for the aircraft. 


SPECIFICATION: PaF-4 

Power Plant: One Pratt & Whitney R1830-85 Twin Wasp 
‘M-cylinder two-r0w radial air-cooled engine rated at 1.200 
hp at 2,000 rpm for take-off and 1,135 hp at 3,400 ft (1035 m), 
Three-blade Curtiss Electric constant-speed propeller 
Internal fuel capacity, 120 Imp gal (545 1). with provision for 
two 48-4 Imp gal (220 1) drop tanks, 

Performance: Max spoad, 274 mph (441 km/h) at sea level, 
820 mph (515 km/h) at 19,800 ft (5 730 m): max range cruise 
161 mph (259 km, h) at 5,000 ft (1.525 m); max range (internal 
fuel), 830 mls (1 835 km), (with drop tanks), 1.275 mls 
(2.050 km); initial climb, 1,950 ft/ min (9,9 m/ see): time to 
10,000 & (3.050 m), 5°6 min, to 20,000 ft (8 100 m), 12-4 min: 
service ceiling, 34,000 ft (10 360 m). 

Weights: Empty equipped. 5.895 Ib (2674 kg); normal 
loaded, 7,976 Ib (3 817 kg); max, 6,762 Tb (3.974 ky) 
Dimensions: Span, 38 {10 in (13,59 m); Iemath, 20 £10 im (8,85 
im); height, 11 ft in (3,44 m); wing area, 260 s0 ft (24/15 m*) 
Armament: Six O-50-in (12,7-mm) Colt-Browning M-2 
‘machine guns with 240 rpg. 
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Macchi C.200 Saetta (December 1937) Italy 


Industry in ovelving comparable power plants placed Italian carded. Tho basie design, adapted for Daimler Bunz engines, Armamont:Two 12,7-1mm SAFAT machino guns with 370. 
spawned the excellent C.202 Folgore and C.205 Veltro, and provision for two 110-Lb (60-ky), 220-Ib (100-kg) or 352-Ib 


fighter designers al a distinel disadvantay 
(100-kg) bombs under wings, 


their first generation of all-metal str 


hen developing 
skin cantilever 


inonoplanes, Oue of these iew-generation fightors was the SPECIFICATION: €.200 Saetta tins 
6.200 Savtta (Lightning) designed by Ing Marlo Castoldl Power Plant: One Fiat A.74 RC.38 14-cylinder two-row radial 
ist flown on 24 December 1997, the C.200 revealed little air-cooled engine rated at 870 hp at 2.520 rpm for take-off 
ofits distinguished pedigree of aerodynamically superlative and 840 hp at 12,489 ft (3.800'm), Three-bladed Pinggio 
meing floatplanes. Its contours were essentially ungainly P1001 constent-speed propeller. Internal fuel capactty, 68 
owing o the necessity of using a bulky drag-evoking radial Imp gal (313 1) plus 18 Imp gel (63 1) interna a —— 
engine in combination with a humped fuselage profile and provision for 38 Imp gal (150 I) auxilia 
resulting from emphasis on pilot vision, Austholie appeal Peelormance: (At 9,070 15/2300 kx) Max speed, 312 moh 
apart, the C.200 was a soundly conceived, innately robust (503 kmh) at 14,765 ft (4 500 m); range (standard internal 
fighter, the First production examples of which were com- fuel), 394 ms (570 km) at 289 mph (65 km/h) at 19,685 ft 


tyrgeer pleted in July 1939. [offered viceless handling and excellent (6000 m, (with overload fuel and auxiliary tank), 540 mls 


tion G 200s ol he 3 squzeigla, #0 Grup 
ie Sere RE response in ail flight régimes. Its beaulifully harmonised (B70 km); time to %.280 ft (1000 m). 105 min, to 16.405 ft 

‘The rate of fighter evolution in each country was, in the controls were fingerlight: its climb-and-dive performance (5000 m), 5°85 min; ceiling, 29,200 ft (8 900 m) 

‘thirties, inevitably paced by tat of Indigenous power plant was outstanding and it provided a stable gun platform. Weights: Empty equipped, 4.451 Ib (2.018 kp): 9g 

evelopment, The successful creation in Britain, France But the C.200 was lacking in love] ypeod and ropower normal loadud, 5,597 Tb (2.539 ka) 

and Germany of a series of high-powered low-dray liquid- Production of C.200s finally totalled 1.153, but only 156 Dimenstons: Span, $4 f1 8° In (10.50 m), 

cooled engines had a profound effect on fighter design in wece on stvength when Ilaly declared war, 10 june 1940, With length, 20 10% in (9.19 m); wing area 

those countries, but the tardiness of the Italian nero engine the 24st C.200, the unpopular cockpit canopy was dis- 180 94 sq FE (16,81 m) 
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Fiat CR.42 Falco (May 1938). 


Possessing the dubious distinction of having been both the 
last single-seat fighter of biplane configuration manu- 
factured ond tho last to soo oxtonsivo active service, the 
CR.42 Faleo (Falcon) brought to a close the distinguished 
line of fighters created by Celestine Rosatelli. Exicemely 
light on the controls, universally viewed as a delight to fiy 
and superbly agile, the CR.42 carried the fighting biplane ta 
its development apex, but had the misfortune to be con- 
coived at ¢ time when the biplane had already been eclipsed 
by the monoplane as the standard international fighter 
configuration, 

Fealuring the distinctive Warren truss interplane bracing 
that was the unmistakable hallmark of the Rosatelli fighters, 
the CRA? first flew on 23 May 1988, and was already 
concepinally obsolete, Nevertheless, deliveries to the Regia 
Aeronautica began in April 19:19, export order 
tained from Belgium, Hungary and Sweden, and production 
‘was to continue into 1948, a total of 1,761 CRaze being 
dolivored. Tt fought virtually throughout WWIL, and 
curlously, it fought against the Luftwaffe (with the 
‘Aéronautique S 
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the Regia Aeronautica) and with the Luftwatioitsof, singing 
the swan-song of the fighting biplane while so doing. 


SPECIFICATION: CRA2 Falco 
Power Plant: One Fiat A74 X1C.38 -cylinder two-row radial 
aircooled engine rated at 858 hp at 2.500 rpm (for three 
minutes) for take-off and 440 hp at 12,465 ft (3 800 m). 
‘Three-bladed variable-pitch Fiat 3D 41-1 propeller. Internal 
fuel capacity, 101 Imp gal (460 D) 

Performance: Max speed, 212 mph (342 km/h) al ses level, 
247 mph (397 km/h) at 9,840 ft (3 000 1), 267 mph (430 
km/h) at 10,405 ft (5 000 m); climb to 3.280 4 (1 000 m), 14 
min, to 9,840 ft (8 (00 m), 4:25 min, to 16,405 ft (5 000 m), 
7-34 min; service ceiling 13,485 Ft (10 200 m): range, 481 mls 
(775 km) at 238 mph (380 km/h) at 18,0045 ft (5 500 m). 

d, 3,929 Ib (1 782 kg): normal 


‘O.m); length, 27 £14 in 
(8,27 my; height, 11 £9» in (3,59 m), wing area, 241-11 sq ft 
(22,40 mp 

Armament: Two 12,7-mm SAFAT machine guns with 400 rpg, 
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Polikarpov 1-153 (mid 1938). 


‘With the dawn of the ‘forties, the fighter biplane possessed 
barely more relevance to aerial warfare than did cavalry toa 
land baitle. Nevertheless, the Soviet Union, which, para: 
doxically, had been in the vanguard of the development of 
cantilever monoplane fighters with retractable unde 
carriages, had persisted, like Italy, in its belief in the biplane 
long after this configuration for fighters had been discarded 
by the other major air powers. 

‘Some difficultics experienced by 1-16 pilots in combating 
the supremely agile Fiat CR.32 biplane had led to a Soviet 
Gecision to continue pursuit of fighter biplane development 
Nikolai N. Polikarpov being assigned the task of evolving as 
expeditiously as possible a new and more potent warplane 
of this type. Responsibility for the project was given by 
Polikarpov to one of his principal design team leaders, 
Aleksei Yo Shcherbakov, who, in order to accolerate de- 
velopment, based the new fighter on the existing 1152 
(L5bis), the basic structure of which, albeit refined in 
detail and extensively re-stressed, was retained. The drag- 
evoking centre section cabane of the 152 was rejected, the 
upper wing roots being neatly “gulled” into the fuselage, 


Above: 


arr 


Soviet Union 


and a complex but ingenious main underc 
was adopted. 

project received official approval on 11 October 1987 
as the 1153 (aliemetively H5ter), prototypes comple 
State Acceptance Tests in the autumn of 1938, Production 
‘was immediately hegun at Factories Nos 1 and 156 in 
the Moscow area, initial deliveries commencing during 
tho late spring of 1939. ‘The first 1158s were hurriedly 
sent to participate in the so-called “Nomonhan” fighting 
between Russo-Mongolian and Japanese forces in the 
summer of 1939, the results achieved being sufficient to 
disillusion the most ardent biplane protagonists: it was 
manifestly obvious that the reasoning behind the 115% 
had been fundamentally unsound. 

‘Two factories wore already engaged in large-scale 
1453 production, however, so the programme—during the 
18-month production lil averaged 48 
weekly—had to be 40, 
when 3,437 had been 155 was thus numerically 

the second most important fighter in the Soviet inve: 

tory when the Wehrmacht attacked, June 1941 


lage netra 


SPECIFICATION: 1-153 
Power Plant: One Shvetsov M-62 nine-cylinder radial aim 
cooled engine rated at 1,000 hp at 2,200 rpm for take-off and 
850 hp at 5,020 ft (1 580 m), ‘Iwo-bladed two-piteh metal 
AD or ~2 propeller. Internal fuel capacity, 68 tmp gal 
(310 1) with provision also for two 17-6 Imp gal (80 1) 
auxiliary fue! tanks 
Performance: Max speed, 227 mph (366 km/h) at sea level 
280 mph (459 km/h) at 15.090 ft (4.600 m): normal cruise 
184 mph (287 km/h) at 6,560 ft (2 000 m); range (internal 
fuel}, 292 mls (470 km) at 184 mph (297 kmh), (with 
auxiliary tanks), 497 mls (800 km) at 168 mph (270 kmh 
time to 4,280 ft (1 000 m), 0-85 min, to 9.840 ft (3 000 m), 
3:0 min, to 16,400 ft (5 (00 m), 5:3 min 
‘Weights: Empty equipped, 3.201 Tb (1 452 ke): normal 
4,221 Ib (1960 ke): max, 4.652 Ih (2 110 kg). 
jons; Spar, $2 {1 97% in (10.00 my; longth, 20 ft 9 Ln 
(6.17 m); height (tail down), @ £1 24 in (2.80 m); wing area, 
3831 sq ft (22,34 m') 
‘Armament: Four 7,62-mm Shpitalny-Komaritsky ShKAS 
machine guns with 650 rpg, 


Curtiss P-40 (October 1938). 


USA 


In developing the P-4U, Donovan Berlin and his team were 
capitelising on investment in an existing design rather than 
attempting an advance in the stato of tho fighter art; an 
unaspiring evolutive growth of an already proven airframe 
to producu a comparatively modest poxformance increment, 
In short, the F-40 was a straightforward extrapolation of i 
predecessor, the P36 alias Hawk 75A (see pages 82-6: 
as such, was to prove itself an indifferent and contro- 
fighter, lauded for its delightful handling charac: 
nd vilified for its lack of agility; praised for its 


of the P-40 reflected unfavourably on 
the outmoded lactical concepts that gave it birth rather than 
the competence of the Curtiss design team, Fram the mid 


doctrine had Inhibited US fighter development. The US 
Army Air Cozps saw the primary missions of tho fighter as, 
coastal lose air support, emphasis thus being 
placed on sturdiness and low altitude capability, the P-40's 
characteristics being a consequence of this concept 


took on charge a total of 1,180 similar aircraft (including 
240 from ox-French contracts) which it di 
s aud UBs (Hawk @1A-1s and 
of an uprated version of the V 


dered in July 1937 a3 0 rework of the 10th 
production P-36 with an Allison V-1710 liquid-cool 
is the XP40 un 14 October 1938, being dubbed 
wer, An order for 524 was 
7 April 1999, and the first production F-40 
few on 4 April 1940, ‘The [440 sas extraordinarily nabust 
and possessed light and very effective ailerons, thanks 
langely to which tts handling characteristics 
tful, but it was lamentably lac 


Hawk 814 by its manuiac 


protective armour or self-sealing tanks and its armament 
restricted to a pair of fifties! 

With delivery of the 200th aircraft as the first P-a08, 

ing fuel tanks and some armour were provided 

‘and armament was augmented by « pair of 0-3 


24 of Uw contract delivered as 
had a deleterious effect on 


doullud fur thy final 
P-20Cs, Weight escalal 
performance of these more battleworthy P-a0s, 
the result that their operational career was inauspicious 
Despite their manifest shortcomings, howover, the RAF 


with an oxtemal spur reduction goar prompted redesign 
of the basic Hawk S1A as the Hawk 87A. The m 


SPECIFICATION: P-406 
Power Plant: One Allison V-1710-33 12-cylinder vec liquid: 
cooled engine rated at 1.090 hp at 3.000 rpm for take-off and 
1090hp at 15,000 ft (4570m). Three-bladed Curtiss 
constant-speed metal propeller. Internal fuelcapacity, 182-6 
Imp gal (603 1), including 33-7 Imp gal (158 ) reserve tank. 
Performance: Max speed (at 7.927 1b 4 323 kg), 345 mph 
(855 kmh) at 15,000 ft (4572 m)s mex continuous eri 
270:mph (434 km/h); initial climb, 2.690 ft/min (13,65 
m/sec); service ceiling, 29,500 ft (8.990 m): range (max 
ial fuel), 800 mls (1 287 km). 

812 tb (2.898 ky); normal 

3B Lb (3 655 ka). 
gi, 31 ft 0% in 


Dimensions: Span, J7 ft 3 
(9,66.m); bt, 10117 in(3,22 m); wing area, 236 sq ft (21,92 m). 
Armament: Two 0'5¢-in (12,7-mm) Colt-Browning machine 
guns with 380 rpg and four0-30-in (7 f82-mm) Golt-Browning 
machi 


omy engine was shorter with a higher thrust line, necos- 
sitating redesign of the nose, the radiator was relocs 
the fuselage cross section was reduced and the rear fuse- 
— Jage reconioured tu improve pilot view afl and dows. T 
new model flew as the Hawk 87A on 22 May 1941, and was 
already recipient of a British contract for 560 aircraft 
(Kittyhawk 1). Parallel production was undertaken for the 
USAAF as the P-40D (first 22 aircraft) and P-40E, the letter 
having armamont increasod from four to six ‘fifties, the 
name Warhawk being adopted 
The Warhawk was faster at altitude and more combal- 
worthy, but take-off performance, climb and manceuvr- 
ily proved inferior. Crders were placed for 
del fighters, 1,500 of these being purchased from 
Lend-Lease funds. Development of the Allison-eng 
version continued with the P-40K (a longer fuselage 
imtruduced with the K-10 bath) and P4OM, purullul pro- 
duction being undertaken of the P-20F and P-40L with the 
Packard-bullt Merlin. Production terminated with the Allison- 
engined P-40N (5,216 completed) to bring the grand total of 
Hawk 814 and 87A fighters built to 13,738 aircraft 


SPECIFICATION: P-A0E4 
Power Plant: One Allison V710« 
cooled engine rated af 1,150 hp at 8,000 rpm for take-off and 
as military power at 1,700 Ft (3.570 m). Three-bladed Curtiss 
Hlectric constant-speed metal propeller. Internal fuel 
‘capacity, 124 Imp gal (564 1) and provision for one 43 Imp gal 
(197 I) drop tank. 

Porformanco: Max spocd, 885 mph (589 km/h) at 5,000 ft 
(1525 m), 362 mph (582 km/h) at 15,000 ft (4575 m); max 
continuous cruise, 298 mph (476 km/h) at 5,000 ft (1.525 m), 
2 mph (502 kmh) at 15,000 ft (4 575m) time t 


25 mls (845 km), 
Weights:Empty equipped, 8,380 Ih (2 880 kg): normal londod 
8,400 Th (3 814 kg): max. 8,100 Ih (4.131 kg). 

Dimensions: 5 ft-4 in (11,38 m); length, 31 {19 in (8,66 
aun); bolghl, 12 11.4 1n(3,78 sn); wing area, 236 sq ft ( 
Armament: Six 0-3U-in (12,7-mn) Colt-Browning M2 mi 
guns with (average of) 281 spg. Provision for one bomb (up to 
500 Ib/227 ka) on fuselage centreline and two 100-Ib (45-kg) 
hombs under wings. 
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Dewoitine D520 (October 1938). 


France 


It was France's misfortune thet, when WWII commenced, 
her aircraft industry had only just begun to recover the 
creativity in fighter design displayed in the early ‘thirties, 
The M.S.a06 (see pages 8-89) had proved pedestrian tn 
both concept and capability, and the Bloch 152 (see pages, 
106-107), as the end product of an unduly protracted 
gostation, was to lack some qu: 
fightenversus-fighter combat. The 520, on the other hand, 
fully restored French fighter design to international stan- 
dards: the tragedy was that quantity availability came: too 
Inte seriously to affect the issue In Froneh sktos in tho 
summer of 1942, 

Designed by Emile Dewoitine in collaboration with Robert 
Castello and Jacques Henrat, the D 520 met a requirement 
formulated in June 1936, OF all-metal stressed-skin mono- 
coque construction with a monospar wing, it placed 
emphasis um manufacturing economy by minimizing 
machined parts and sub-assemblies and stressing com. 
ponent interchangeability. Aerndynamically refined and 
structurally robust, the Birst of theve D520 prototypes flew 
on 2 October 1938, and an initial production order was 


placed on the following 14 March. The first production 
example was flown seven months later, on i October 1939, 
Dut, regrettably, difficulties with the FFS 12¥ 45 engine and 
various technical shortcomings. such as Inadequate engine 
cooling and an unsatislactory pneumatic machine gun 
control system wer to frustrate delivery schedules. In 
consequence, only one Groupe de Chasse was to be mounted 
on the D 520 when the Wehrmacht launched its assault on 
10) May 1940. 

While incapable of compoting with its principal 
opponent, the BE109E, In level speed and low-altitude climb, 
the D 520 enjoyed a marked edge in manoeuvrability and 
offered excellent diving characteristics. Ils most serious 
shortcomings were a lack of damping in yaw, oversensitivity 
toturbulence and abrupt use of the throttle, anda tendency 
to ground loop. Further Groupes were hurriedly converted 
during summer 1940, and acquitted themselves honourably 
despite their pilots unfamiliarity with the D520, 403 (af 437 
completed) having boen taken on charge by the Armée de 
Air at the lime of the Armistice, end 478 more being built 
before and after German occupation of Vichy France. 


SPECIFICATION: D 520 — 
Power Plant: One Hispano-Suiza 12 Y 48 12-cylinder 
yee liquid-cooled engine rated at 947 bhp at 2.520 rpm 
for take-off, 638 bhp ct sea level and 807 bhp at 13.780 
St (4200 m), Ratier 1606M or Chauviére three-bladed 
constant-speed propeller. Internal fuel capacity, 140 Imp 
gal (830 D), 

Performance: Max speed, 264 mph (425 km/h) at sea level 
314 mph (505 km/h) at 13.128 ft (4 000 m), 432 mph 
(535 km/h) at 18,045 ft (6 500 m); range (max internal fuel), 
957 mls (1 540 km) al 230 mph (870 km,h) at 16,750 ft 
(5 100 m); time to 13,125 ft (4 000 m), 3°82 min, to 19,680 11 
(6.000 m), 898 min; service ceiling, 33,620 ft (10 245 m), 
Weights: Empty, 4.498 Ib (2 098 kx); normal loaded (wing 
tanks empty), 5.902 Th (2677 kg); max take-off, 6.44 Ib 
(2.787 ky) 

Dimensions: Span. 93 ft 5% im (10.20 m): length, 28 ft 
2/5 1n(8,60 om): helght (tail down), 8 £1 5% in (2.57 m): wing 
area, 171-9 sq ft (15,097 m) 

Armament: One 20-mm Hispano-Suiza {1S 404 cannon with 
60 rounds) and four7,5-mm machine guns with 875 rp 
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Lockheed P-38 Lightning (January 1939) USA 


Uniquity can rarely be ascribed with justification to a twice that of contemporary fighters—flew on 2? January Dimonstons: Span, 52 ft 0 in (15.85 m): longth, 37 ft 10 in 


fighter, but the combination of features embodied by the 1939, celiveries of the first “battle-worthy" model (P-38D) (11,58 m); height, 12 ft 10 in (3.81 mj: wing area, 428 sq ft iis infra 

P-38 assuredly rendered it unique. Born of areawakening of commencing in August 1941. Four years later, in August 1945 (30.50 m2), Sb Aeseahes Ss 180 Pusat namenene 

interostinthetwin-onginodsingle-seatiighterconfiguration when production ended, 9,923 P-38s had been delivered, Armament: One 20-mm AN-M2 “C" cannon with 150 rounds a 

—conceived in WWI and resurrected in the mid ‘thirties and four 0-50-in (12,7-mm) machine guns with 500 rpg, 1 acuotng over 

virlually simultaneously in Britain, Germany end France— SPECIFICATION: P-38}-25 Lightning a 

the P-38 was destined tobe the only such warplane powered Power Plant: ‘Two Allison V-1710-89/91 12-cylinder vee S22 romeo ae 

‘by piston engines to achieve large-scale production and liquid-cooled engines each rated st 1,425 hp at 3,000 rpm for ge Bemrmataoeray 158 Shae fay acces 

extensive service in WWE. tako-off and 1,425 hp at 26,500 ft (8075 m). Three bladed Bone ot Benne ante ats 
‘The P38 was the first fighter with a nosewheel under Curtiss lectric constant-speed metel propellers. Internal G2 "Seemcnare aneres 8 iy conrot 

carsiage and the first single-sout fighter of twin-boom fuel capacity, 341 Lmp gal (1 552 I) and provision for two drop eaten cir cat 

arrangement to achieve s¢ it was the first squadron tanks of from 62°5 Imp gal (284 ]) to 250 Imp gal (1.136 |) Bi obabbtbat pod 12 Radar havseo 

fighter with tucbo-suporchargors; it was to become tho first capactty. ween ans Mad radu 

aircraft known to have encountered the compressibility Performance: Mex speed, 360 mph (579 km/h) at 5,000 ft 11 Best arson ours ‘88 Cori 


phenomenon and the first fighter equipped (from the late- 

series P-38]) with powerboosted controls, 
Designed by H. L. Hibbard to meet a farsighted proposal 
for an innovatory twin-engined interceptor circulated early 
{in 1936, the prototype Lightning, tho XP-38— waighing more 
ian a bombed-up Blonoim, then Britains standard medium 
2 bomber, and possessing a wing loading almost 


(1525 m), 390 mph (628 km/h) at 15,000 ft (4575 m), 414 
‘mph (66 km/h) at 25,000 ft (7 625 m); range (internal fuel) 
#840 nals (1.352 kin), (imax external fuel), 1,880 nls (8 025 kt 
‘max climb, 3,670 ft/min (18,6 m/sec) at 5,000 ft (1 
tie to 30,000 ft (9 150 m), 12:0 min. 

Welghts: Empty equipped, 14.100 Lb (6.401 ks): normal 
loaded, 17,500 lb {7 945 ks); max. 21,000 Ib {9 806 ky} 
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Nakajima Ki.43 Hayabusa enuary 1930 


Eifectively an extrapolation of the preceding Ki27 (see 
pages 102-103) in adhering to the same design precepts, so 
closely did the Ki.49 follow the established formula that its 
only concessions to contemporary fashion were « modest 
increase in power and an hydrantically-retractable under- 
carriage, The Army specification formulated at the end of 
41937 and to the requirements of which the Ki43 was 
developed had been singular in its lack of imagination and 
total disregard for international fighter trends. The Ki43 
‘was, in consequence, to be overshadowed by obsolescence 
from the moment of its birth 

Designed by the team responsible for the Ki.27 and with 
similar structural weight consciousness, the Ki.43 flew early 
in January 1939, but twa yoars wore to elapse owing to 2 
combination of development difficulties and tardiness on 
the part of the procurement authority before, on 9 January 
41941, it was finally fo be ordered into production as the Army 
‘Type 1 Fighter. Acceptances of the initial model, the 
Ki.ai-Lko, commenced in the following June, but only twa 
Sentais had converted when the Pacific Wor began, 

Insofar as agility was concerned, the Ki.4a knew no peer 


It could be looped and Lnmelmanned at airspeeds of 168 
mph (270 km/h) and lower, accelecation from low airspeeds 
was exceptional, stall recovery was impeccable, and its 
so-called “butterfly” combat flapsendowed it with anaston- 
ishing rate of turn. On the other hand, it lacked firepower, 
armour and fuel tank protection, and tts structure, while not 
fragile could not absorb much punishment. Furthermore, 
could be out-dived and out-zoomed by most Alliod fighters. 

‘The fundamental components of the Ki.43's structure did 
not permit power or etmament increases commensurate 
‘with the demands of the air war, and thus, although pro- 
duction was to continue until the end of the conflict, despite 
obsolescence, only modest improvements were made 
Ki.43-Lko soon gave place to the Ki43-Lhei which sup 
planted the 7.7-mm guns with 12,7-mm weapons, and tha 
Ki.43-I-ko, introduced in November 1942, received the 
marginally more powerful He-l15 engine with two-speed 
supercharger and a three-blade constant-speed propeller. 
As the war progressed, the Ki.a3 was invariably outclassed, 
but, committed on every front, it soldiered on as numerically 
the most important Army fighter with a total of 5.1119 built 


SPECIFICATION: Kl.43-Lhet 
Power Plant; One Nakajima He-25 14-cylinder radial ait 
cooled engine rated at 890 hp at 2,700 rpm for take-off and 
970 hp at 11,155 ft (3 400 m), Two-bladed two-pitch metal ¢ 
propeller. Internal fuel capacity, 125 Imp gal (564 1), plus 
two internal (wing) 38 Imp gal (150 |) overload tanks and. 
provision for two 44 Imp gal (200 1) drop tanks. 

Performance: Max speed, 274 mph (441 km/h) at 3.280 ft 
(1.000 m), 288 mph (460 km/h) at 6,560 ft (2 000 mj, 298 mph 
(479 km/h) at 9.840 ft (9.000m), 306 mph (492 kmh) at 
16.405 ft (5.000 m); normal cruise, 236 mph (380 kmh) at 
8,200 ft (2.500 m}; range (intornal fuel including overload 
tanks), 746 mls (1200 km) at 217 mph (350 km/h), 808 mls _” 
(1300 km) at 202 mph (325 km/h) tlme to 16,405 ft(3 000 m), 
55 min; service ceiling, 38,550 ft (11 750 m). 
Weights: Empty equipped, 8,505 Ih (1509 ka); norma 
Joaded. 4.516 Ib (2.038 ke): max, 5.894 Ib (2 584 kg). 
Dimensions: Span, 37 ft 6 in (11,44 m: longth, 28 ft 
11% In (8,83 m); hoight, 10 ft 8% in 
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Mitsubishi A6M Reisen (April 1939). 


The philosophy of exercising the most rigid weight con: 
sciousness in order ‘to achieve the characteristics demanded 
of a pure air superiority fighter employed with success by 
Jiro Horikoshi in the ASM (sce pages 76-79) was again to be 
pursued in the development of a successor, the ABM Reisen 
(Zero Fighter). Within little more than two years of the 
operational deployment of the new fighter, however, it was 
to be realised that its concept was already atrophio; its 
structural design strictures rendered it insufficiently 
amenable to the changos demanded by combat experiance. 
The Reisen, which briefly enjoyed aerial mastery over the 
Pacific, thus rapidly declined in effectiveness. 

Designed to a 12-Shi (1937) specification and first flown 
on 1 April 1989, the AM was ordered into series production 
as the Navy Type O Carrier Fighter in July 1940, the same 
month in which pre-series AM2s appeared operationally 
over Chine, and when the Pacific War commenced, 328 
‘ABM2s were on Imporial Navy strength. At normal close-in 
high-z dogfighting speeds, the AOM was superlatively 
manoeuvrable—the Allies credited it with almost mystical 
powers of manoeuvre— but in all other respects it was 


Japan 


rapidly outclassed by the newer Allied fighte! 

The failure of the succeeding generation of Navy fighters 
to achiove service rapidly dictated retention of the Reison in 
production despite its obsolescence, successive versions 
embodying various palliatives intended to mitigate ils 
inferiority in combat with strictly limited success, but 
production continued until the end of hostilities when a 
total of 11,800 had been delivered. 


SPECIFICATION: AGM2b Reisen Model 21 
Power Plant: One Nakajima NKIC Sakae 14-cylinder radial 
aiccooled engine rated at 940 hp at 2,600 rpm for take-off 
and 950 hp at 13,780 ft (4 200 m). ‘Three-bladed Mitsubishi- 
Hamilion constant-speed metal propeller. Internal fuel 
capacity, 114 Imp gal (518 }), with provision fora 72:5 Imp gal 
(330 0) drop tank, 


Performance: Max speed, 832 mph (594 km/h) at 14,980 ft 
(4.550 m), 262 mph (454 km/h) at sea level: max continuous 
cruise, 207 mph (333 km/h); range (internal fuel), 1.160 mls 
(1866 km) at 146 mph (235 km/h) at 1,500 ft (455 m), (with 
drop tank), 1,930 mls (3.105 km); initial climb, 3,100 ft/min 
(15,75 m/sec}; time to 19,685 ft (6 000 m), 7-45 min: service 
Ceiling, 33,790 ft (10.300 m). 

Welghts: Empty equipped, 3,704 Ib (1680 kg): normal 
Toaded, 5,313 Tb (2 410 kg); max, 6,164 Tb (2 796 kg), 


Dimensions: Span, 39 ft 9% in (12,00 m); length, 29 ft 8% in 
(9,08 m); height 10 ft 0% in (3.05 my: wing area, 241°54 sq ft 
(22,44 m?) 

Armament: Two 20-mm Navy Type99 Mk 1 (Oerlikon) cannon 
with 60 rpg and two7,7-mm ‘Type 97 (Vickers) machine guns 
with 500 rpg. 
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Focke-Wulf FW 190 une 199 


Germany 


Hany fighter has, at the timo of its operational debut, ever 
been able to lay claim to coming close to perfection, then 
that fighter was arguably the Fw 190 designed by Dipl-Ing 
Kurt Tank, It was not, of course, perfect—no fighter yet 
designed had been devoid of defecis—but it certainly came 
closer to that state of grace than any contemporary. 
Forsaking the liquid-cooled engine, then considered do 
rigeur for fighters in Germany, in favour of an air-cooled 
radial, and first flown on 1 June 1939. the Fw 180 was a 
compact, well-proportioned warplane, possessing super 
Jative control harmony, and being both a good dogfighter 
and a good gun platform. Its debut caused widespread RAP 
consternation in 1941; it could out-perform the contem- 
porary Spitfire V on every count apart from turning circle— 
ils manoeuvre margins were limited by rather harsh stalling 
characteristics. The balance was to be redressed in part by 
the Spitfire [X. but even this redoubtable fighter was left 
standing by the Fw 190’s hali-roll and dive. 
‘The Fw 190 established a broad operational repertoire, 


SPECIFICATION: Fw 1904-8 

Power Plant: One BMW 801D 14-cvlinder two-row radial 
air-cooled engine rated at 1,700 hp at 2,700 rpm for take-off 
and 1440 hp at 18,700 ft ( 700m), Throo-bladed_ VDM 
constant-speed propeller, Internal fuel, 115:5 Imp gal (524 I) 
Performance: Max speed. 355 mph (571 km/h) at sea level. 
402 mph (647 km/h) at 18,045 ft (5 500m), (with GM 1 
nitrous oxide boost), 408 mph (656 km/h) at 20.670 ft 
(6300 m); normal cruise, 268 mph (480 km/h) at 6.560 ft 
(2.000 m); max range (internal fuel), 644 mls (1035 km), 
Gwith drop tank), 915 mls (1.470 km); initial climb, 3,450 
fi/min (17,5 m/sec); service ceiling, 33,000 [1 (10 300 m), 
(with GM 1), 87,400 ft (11.400 1. 

Weights: Empty equipped, 7,052 Ib (3.470 kg); normal 
loaded, 9,680 1b (4380 kz); mox, 10,724 Th (4 865 kg). 
Dimensions: Span. 34 length, 20 ft 4% in 
(8.95 m): height, 12 ft 11% in (3.95 m); wing area, 196-88 sq 


1¢ (18,30 my’). 

Armament: ‘Two 13-mm Rheinmetall-Borsig MG 131 ma- 
chine guns with 475 rpg and four 20-mm Mauser MG 151/208 
pannan with 250 rpg (inboard pais) and 140 rpg (outboard) 
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Bristol Beaufighter uy 1030, 


Many were to be the adaptations for fighter roles of 
aircraft conceived purely as bombers, the supreme exam- 
ple of such acronautical versatility being provided by the 
Junkers Ju 88 (pages 104-105). This outstandingly polymor- 
phous German aircraft was perelleled in the Uk by anothor 
such example of improvisation, albeit a somewhat more 
dedicated fighter adaptation of an existing bomber. This, 
the Bristol Beaufighter, was, like its German counterpart, to 
be numbered among WWI's most versatile warplanes. 

To overcome the RAF's embarrassing lack of long-range 
hoavy fighters, Leslie G, Frise and his team conceived, late 
in 1938, @ “minimum change’ fighter derivative of the 
Beaufost torpedo-bomber. Featuring more powerful eng- 
ines and a redesigned forward fuselage, this flew as the 
Beaufighter on 17 July 1930. An inologant eeroplane, 
brutally powerful in appearance, the Beaufighter was an 
airaraft towards which no pilot could be indifferent; it was 
sithar liked or heartily disliked. 

Entering service in the nocturnel intercept role in 
Soptember 1940 as the only RAF aircraft capable. of 
carcying AL Mk IV radar without sacrificing efther endur- 


Ul 


ance or firepawer, the Beaufighter displayed a measure of 
handling precocity. Extreme care had to be oxorcised to 
avoid on incipiont swing during take-off; a side-to-side 
yawing during undercarriage retraction was not easily 
controllable, and prior to adoption of tailplane dihedral it 
suffered pronounced fore-anc-aft instability. particularly 
joliceable in the climb and landing approach. It tended to 
pitch nose dowa when the cannon wore fired and its con- 
trols were heavy. But the Boaufighter was an immensely 
strong, ontstandingly robust aeroplane 

Ta tho spring of 1941, the Beaufighter was introduced by 
RAF Coustal Command as a long-range fighter, 915 Mk Is 
being delivered before replacement of the Hercules [lor XI 
engines by the Hercules VI resulted in the Beaufighter VI of 
which 1,682 were built, 60 of these as imterim torpedo 
fighters with an 18-in (46-cm) or 22-5-m (57-cm) torpedo to 
enter service late 1942. With Horcules XVII engines, the 
definitive Beaufighter X tozpedo fighter followed from 
1943, 2,205 being built, together with 163 Beaufighter XICs 
lacking torpedo-carrying provision, production ending on 
21 Seplember 1945 with 5.562 Beaufighters built, 


] SP SPECIFICATION: Beaufightor F 
Power Plant: Two Bristol Hercules Ul or XI 14-cylindor 
a twortow radial air-cooled engines each rated at 1,560 hp at 
2,000 rpm for take-off and 1,410 hp at 10,750 ft (3 260 m). De 
3 Havilland er Rotol three-bladed constant-speed propellers. 
Normal internal frel capaoity, 850 Imp gal (2 500 1) 
Performance: Max speed, 306 mph (492 km/h) at sea level 
823 mph (520 km/h) at 15,000 ft (4.570 m); mex cruise, 272 
mph (437 km/h) at 15,000 ft (4570 m); normal range, 1170 
rls (1883 km) at 182 mph (292 km/h) at 5,000 {t (1525 m) 
initial climb, 1,00 ft/min (9.4 m/sec); time to 10,000 {i 
(5.050 m), 5°8 min; service ceiling, 26,500 ft (8 075 m). 
Weights: Empty equipped, 14,089 Ib (6.301 ky); max loaded, 
21,100 Ib (9 571 ke). 
Dimensions: Span, 57 ft 10 in (17.63 m): length, 41 ft 4 in 
5 (12,60 m); height, 15 ft 10 in (4,82 m); wing area, 503 5q ft. 
\\ 0 Armament: Four 20-nm British Hispano cannon 
with (first 400 aircraft) 16 manually-changed 
6U-tound ammunition drums, or (subsequent) 
282 rpg, and (Stst and subsequent) six 0:303-in 
mm) Browning MGs with 1,000 rpg 
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Hawker Typhoon ¢rebmary 1910) 


Avlation’s history abounds with alrcraft designed for one 
function only to find their métier in another. Fighters have 
certainlynot been immunetosuchrole transposition, several 
having been intended to operate in one specialised band of 
the fighter spectrum but establishing a true forté in a 
disparate arena, One such was the Typhoon—an abysmal 
failure in its intended role of high-altitude Intorceptor but a 
ground attack fighter par excollonce. 

Hoaviest and most powerful single-seat single-engined 
warplane envisaged at the time of its inception and an 
object lesson in the danger of committing to production an, 
undeveloped aeroplane, the Typhoon was ordered in 
quantity late in 1939, but did not fly as a prototype until 24 
February 1940. From the outset, it suffored tribulations, 
which, although not stemming from fundamental airframe 
design, were of such serious neture that, on more than one 
occasion, the entire programme came within an ave of 
cancellation, The problems of 2 notoriously unreliable 
wwine were compounded by rear fuselage failures, and 
answers had still to be found when the Typhoon was 
committed to squadron service from September 1941 


UK 


An innately rugged aeroplane, with a thick, high-Ift wing 
of generous area, the Typhoon offered reasonable and 
precise acrobatic handling. Its stability was excellent and it 
was a good gun platform, but its controls were heavy, its 
low-speedhandling left michtobedesired, anditmanifested 
1 disappoiuting climb rate end an exceedingly poor per 
formance above 20,000 ft (6 095 m). At lower altitudes it was 
vory fast —it was the first RAF fightor capable of exceeding 
400 mph (644 km/h)—and it achioved somo success in 
intercepting Fw 100s engaged in low-altitude high-speed 
intrusions over the United Kingdom which could not be 


The Typhoor’s low-altitude potential was not to be fully 
exploited, however, until it was fitted with bombs and 
rockets, and employed as a ground attack fighter, a task in 
which it excelled, being trensformed from a fighter of 
dubious reliability into a highly potent weapon that turned 
the scales in several land battles and upset many land 
warlare concopts. Although production was to total $,317, 
tho Typhoon, in spite ofits later successes, never completely 
recovered from its early vicissitudes 


SPECIFICATION: Typhoon IB 
Power Plant: One Napier Sabre IA 24-cylinder H-type 
liquid-cooled engine rated at 2180 hp at 3,650 rpm for 
take-off and 1,90 hp at 11,800 ft (3 505 m). Three or four 
bladed de Havilland Hydromatic constant-speed propeller. 
Internal fuel capacity, 150 Imp gal (682 1) with provision for 
{wo 45 Imp gal (205 1 drop tonks, 

Performance: Max speed, 405 mph (852 km/h) al 18,000 ft 
(5-485 m), 974 mph (602 km/h) at 6,500 ft (1 675 m); econ 
cruise, 354 mph (409 km/h} at 15,000 ft (4570 m); range 
{internal fue), 610 mls (982 km), (with drop tanks), 1,000 mls 
(1610 km), (with max external ordnance), 510 mls (B21 km); 
time to 15,000 ft (4 570 m), 6:2 min; service ceiling, 34,000 ft 
(10 363 1). 

Woights: Empty equipped, 9,800 Ib (4448 ke); normal 
loaded, 11.777 Ib (6 342 kg); max, 13,980 Ib (6 341 kg). 
Dimenstons: Span, 11 {t7 in (12,67 m); length, 31 £41 in (9,78, 
sm) bt, 15 £944 in (4,00 m); wing area, 249 bg ft (28,13 me). 
‘Armament; Four 20-mm Hispano Mk IU cannon with 
140 rpg and up to two 1,000-lb (454-ky) bombs or 
eight 60:Ib (27.2-kx) rocket projectiles. 
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Mikoyan-Gurevich MiG-3 (1px 1010, Soviet Union 


First in the generation of single-seat fighters evolving speed capability was counterbalanced, however, by poor ihe designation MiG- being simultaneously adopted, Fuel SPEGIFIGATION: MIG-3 

immediately prior to WWII to be optimised for high-altitude longitudial stability and sluggish control response under capacity was almost doubled, but in the absence of funda- Power Plant: One Mikulin AM-35A 12-cylinder veo liquid 
interoopt, the MIG-3 was small, heavy and very fast. Its vistually all conditions: poor spinning characteristics montal redesign, the changes made to improve flying cooled engine rated at 1.250 hp at 2,050 rpm for take-off, 
and a proclivity for spinning out of a steep banking turn qualities could be no more than palliatives. the MiG-3 1,200 hp at 19,685 ft (6 000 m) and 1,150 hp at 22,905 ft 
strictly limited visibility for taxying and tako-off, and remaining a fatiguing alrcraft to fly and ono demanding a (7 000 m). VISh-6IShch three-hladed constant-speed metal 
dauntingly hi peed—defects compounded by high degree of piloting skill. propellar. Internal fun! capactty, 114 Imp gal (519 |) 
inadequate firepower and endurance, Entering service in March 1941, no fewer than 1,269 Performance: Max speed, 208 mph (480 km/h) at sea lovel, 


Conceptual development hegan late in 1990 as ‘Project K ashad beon completed by mid-year, but they were soon 25 mph (523 km, h) at 6,560 ft(2 000 m), 351 mph (565 km/h) 
within the design brigade headed by Nikolat Polikarpoy, ind too highly specialised in capability for the type of at 13.125 ft (4000 m), 33 mph (O40 kin/h) at 25,590 ft 
primary Tosponsibility being assigned to two deputies, combat thet ensued, this mostly taking place at lower (7 800m); max continuous cruise, $42 mph (550 km/h); 

— Artem Mikoyan and Mikheil Gurevich. Speed at altitude altitudes than those at which the MiG-3 was designed to range (max continuous cruise and 10% reserves), 510 mls 


took precedence overall other capabilities, the aim being to operate. This specialised interceptor was at a distinct dis- (820 km), (long-range cruise), 742 mls (1 195 km): time to 

dovign the smallest practioa around the most advantage in fighter-versus-fighter combat. It had rosuliod 16,400 ft (5 000 m), 5°7 min; ceiling, 39.970 ft (12 000 1. 

powerful available liqui from an incorrect assessment of the lmescaleof the Luftwalf  Wolghts: Empty, 5,721 Th (2 595 kg): normal loaded, 7,385 Ib 

defined, Mikoyan and Gurevich established an independ high-altitude bomber development programme, and the opti (3 350 kg), 

bureau and the first of three protatypes of the aircraft w «d warplane that took to the air wes a luxury that the Dimensfons: Span, 33 {1 5% in (10,20 mi 

flown on 5 April 1940. et Union could ill afford at that time. Fortuitously, the j height (tail up), 12 ft 2% in (3, 

L for which a Stalin Prize was awarded 4-35 enginy had to be withdrawn from production, MiG-3 2 sq ft (17 44 m!) 

tn which Polikarpov shared—was designated MiG. Poor manufacture thus being terminated by farce ing Armament: One 12.7-mm Berezin UB machine gun with 300 

Handling nd unecnsdlahly, hawt sans. dlcteiod hele 1942, $,22 having rolled off the assembly lines and assign- rounds and two 7.62-mm Shpitalny-Komaritsky ShKAS 
angos introduced with the 1Olet aircraft in February 1041, ‘ment to less important sectors following from oarly 1943. machine guns with 375 (later 750) rpg. 
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Vought F4U Corsair (May 1940) USA 


Corsair heralded a quantum advance in shipboard fighter SPECIFICATION: FaU-1 Corsair 
capability as a result of the considerable ingenuity exer Power Plant: One Pratt & Whitney R2800-8 Double Wasp 
cised by Rex B. Beisel and his design 18-cylinder two-row radial air-cooled engine rated at 2,000 
‘The production model, flown on 25 June 1942, demon hp at 2,700 xpm for take-off and 1,075 hip at 5,500 ft (1 675 m). 
strated a regrettable lack of shipboard finesse which was Three-bladed Hamilton Standard constant-speed propeller. 
to exclude it from US earrior docks until the summer of Internal fuel capacity. 300 Imp gal (1.3661), with provi- 
1044, although tho Royal Navy, perhaps Jess fastidious sion for 146 Imp gal (8821) centreline drop tank. 
than’its US counterpart, was to clear the Corsair for ship- Performance: (At 11,878 1/5 388 kg) Max speed. 320 mph 
board operations nine months earlier. The Corsair suffered (515 km/h) at soa lovel, 392 mph (631 km/h) at 24,000 ft 
an incipient landing bounce and an almost unheralded (7315 m); max range, 1,070 mls (1722 km) at 177 mph 
torque stall in landing configuration, shortcomings com- (285 kin/h) at 5,000 ft (1.525 m), (with max internal fuel 
pounded by some directional instability after touchdown, and drop tank), 1,745 mls (2792 km): time to 10,000 ft 
- Its control harmony was poor, but its acceleration was (8.050 m), 51 min; service ceiling, $7,100 ft (11.910 m). 
191 No 1820 Say oe Roya NawystestCorsarunt — dramatic: in the cruise and at high speeds stability was Weights: Empty equipped, 8.873 Ib (4025 kg): normal 
are positive at all times; it had a good range, adequate fire- loaded, 11,876 Ib (5 388 ke): max, 13,845 Tb (6 280 kg). 
Of unparalleled appearance by virtue of a reverse-gulled power and greal strength, Dimensions: Span, 40 ft 11% in (12,49 m); length, 92 ft 
wing—which resolved the clearance problem ofthe largest Shore based operations with the US Marie Corps bezan 9% In (9.99 m): hotght, 15 [1 0:4 In (4,58 m); wing area, 
propeller ever used to that time by fighter and kept the early in 1943, and if a qualified success when flown from $14 9g ft (20,17 m’). 
tmdorcarriage within manageable length— the Corsairmated carriers, the Corsair established an enviable reputation Armament: Six 0:50-in (12,7-mm) Colt-Browning M-2 ma- 
innovatory airframe design with the world’s first 2,000 hp from shore bases. production continuing until December chine guns with 400 rpg (inboard four), 875 rpg (outhoard 
engine. Flown as a prototype (XE4U-1) on 29 May 1940, the 1952, hy which timo 7.829 had boon delivered. two), pins (FAU-1D) two 1,000-Ib (458,8-ke) bombs. 
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Reggiane Re 2001 Falco II guy 19:0) ltaly 


The fact that fighter cepabilily enhancement was paced and produced by the “Regglane" subsidiary of the Gap. Performance: Mex speed, 273 mph (440 kmh) al sea level, Armament: Two 12,7-mm BredaSAFAT machine guns with 
primarily by power plent availability was demonstrated in roni organisation as an adaptation of the radial-ongined 320 mph (518 km/h) at 8,845 ft (3.000 m), 339 mph (545 350 rpy and two 7,7-nm Breda-SAFAT machine guns with 
ho country more profoundly than in Italy. Here, in the late Re 2000, aerodynamically the most refined of pre-WWIL kon hj al 17,945 [1 (5 470m); range, 646 mls (1040 km) at 600 rps 
thirties, fighter development began te fall behind inter- Italian fighters. Flown mid-July 1940, the Re 2001 uatoved 293 mph (375 km/h) at 19,685 ft (6 000 m), 558 mls (90 
national standards through no lack of talent on the part of service lete in 1941, night fighter (Caccia Notturno) and km) at 273 mph (440 km/h) at 26,245 ft (B00U m); time [——— Ts 
Italian practitioners of the art of fighter design, but through a fighter-bomber (Cacia Bombardiere) versions being pro- ta 18.125 ft (4.000 m), 4°17 min, to 19,685 ft (6 000m), 65 AN 
manifest lack of engines capable of meeting the perfor- duced, The Re 2001 retained the delightful flymg quali- min; service ceiling, 39.205 ft (1150 m), = 
mance demands of the new generation of fighters. ties of the preceding Re 2000, but engine availabili Woights: Empty equipped, 3.265 Tb (2988 ke), loaded, 
The availability to the Halian fighter manufacturers of inhibited production and only 237 were to be delivered 6,989 b (3 170 ke), if 
the excellent Daimler-Benz. series of liquid-cooled engines to the Regia Aeronautica. Dimensions: Span, 36 {1 in (11,09 m); length, 27 {£544 in 1 
radically transformed the situation, however, and resul- (8.36 m): height, W0 ft 2% im (3.12 m); wing area, 21958 | { 


ted in an interim generation of fighters. These, essentially SPECIFICATION: Re 2001 Series 1 3q ft (20.40, 
adaptations of existing designs to take advantage of the Power Plant: One Alfa Romeo R.A,1000 RC.41 Ja Monsonie 
newly-available German 1 es, coupled the excellent (DB 601A) 12- der inverted-vee liquid-cooled engine 
handling characteristics and manoeuvrability of their pro-rated at 1,175 hp at 2,500 rpm for take-off and 1.100 hp. 
genitors with appreciably improved performances. raising at 12.140 it (3700 m). Three-bladed Alfa Romeo R.A.1000 
Italian fighter standards once more to international levels. constant-speed propeller. Internal fuel capacity, 119-85 

Representative of this interim generation was the Re Imp gal (544 1), ae 
2001 Falce (Falcon) If designed by Rt to G, Longhi Las 
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North American P-51 Mustang (ocisber 1010) 


Fighter history demonstrates frequently that service suc- 
cess does not necessarily equate with time expended on the 
drawing board, an outstanding case in point being the P-51, 
‘This was translated from outline concept to completed 
prototype within 122 days, yet was to emerge as arguably 
the best all-round single-seat piston-engined fighter of a 
WWII combatant. 

Designed undor the loadership of Raymond H, Rico and 
Edgar Schmued, and conceived in response to an RAF 
rather than USAAF requirement, the Mustang was an 
inspired design, an innovatory feature of which was the use 
of a low-drag laminarflow aerafoil section. Flown (as the 
NA-73X) on 26 October 1940, the Mustang underwent very 
rapid genealogical processes, although its basic struc~ 

‘ture was subjected to no fundamental changes, 
‘Tho initial model, known as the Mustang [to the 

RAF and F514 to the USAAF, was powered by a low- 
diene de \A\ altitude Allison jime which rendered it 
cps oni sie, Sa -\ unsuited for the air >, since mast combat 

took place above the altitude at which engine 


USA 


output began to fall off rapidly. The airframe proved read: 
ilyamenable to installation of the Merlin, however, and this 
engine, with which it first flew on 13 October 1942, dramat- 
cally enhanced altitude performance, being adopted for the 
2518 (Mustang 11), A total of 15,367 was built, 7,056 of 
those wore the P-51D model having a cut-down rear fuse! 
‘aye with all-round vision canopy. 


SPECIFIGATION: P-51D Mustang 

Power Plant: One Packard V-1650-7 (Merlin) 12-cylinder 
vee liquid-cooled engine rated at 1.450 hp at 3.000 rpm for 
take-off and 1,695 hp at 10,300 ft (3 140 m), Four-bladed 
Hamilton Standard constant-speed propeller. Internal fuel 
224 Imp gal (1.018 D, and provision for two 62.5 or 
91.5 Imp wal (264 or 416} drop tanks. 

Performance: Max speed, 395 mph (696 km/h) at 5,000 ft 
(1525 m), 413 mph (665 km/h) at 15,000 ft (4570 m), 437 
aiph (705 kri/h) at 25,000 ft (7 620 m): range (internal fuel), 
950 mis (1 528 km) at 25,0000 ft (7 620 m), (max external fuel), 
1,650 mls (2 655 km): initial climb, 3,475 ft/min (17,7 m) sec); 
time to 20,000 ft (6 100 m), 7:3 min, 


Weights: Empty, 7,636 lb (3 463 kg); normal loaded, 10,100, 
Th (4580 kg): max, 12,100 Ib (5 480 kg), 

Dimensions: Span, 17 ft in (11,26 m); length, a2 ft. in (9 
rm); height, 13 ft 8 in (4.16 m); wing area. 235 sq ft (21,83 
Armamont: Four 0'50-in (12,7-mm) Colt Browning macilne 
guns with 400 rpg. or iwo with 400 rpg and four with 270 
rpg. Provision for two bombs of up to 1,000 Ib (454 kx) each, 
plus (later aircraft) six 5-in (12,7-cm) rockets, 
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De Havilland Mosquito worents 


UK 


1940). 


The Mosquito affords an exumple of that phenomenon 3 
rarely encountered in military aviation annals: the warplane 
based om precepts directly coutrary to those of officialdom 
and persisied with despite profound official scepticism. 
Radical in is initial concept as an unarmed bomber capable 
of outlying all contemporary fighters, the Mosquite was to 
find its true métier as a fighter. Indeed, st was to become 
one of the most versatile fighters of WWI ils prodigious 
repertoire spunuing the spectrum from nocturnal intercept 
and intrusion to diurnal long-range fighter-bomber and 
antl-shipping strike missions. 

Ostensibly retrograde in utilising a wooden structure at a 
time when such were, by consensus, unequivocally super. 
seded, the Mosquito was designed under the leadership of 
R.E, Bishop, and although devised as an unarmed bomber, 
its fighter potential had been appreciated by the timo 
that basic design was defined, aulficlent space accord 
ingly bulng provided beneath the cockpit for a battery 
cannon, In fact, five months before the bomber proto- /f 
type was to fly, on 25 November 1940, a prototype 
fighter was ordered, this flying on 15 Mey 1841, 


Differing from the bomber solely in having strengthened 
\wing mainspar, a side door replacing a ventral entry hatel 
armament and Al Mk IV radar, with its characteristic 
“arrowhead aerials, the fighter entered service as the 
Mosquito NF Mk Il in May 1942. Installation of centimetric 
AIMk VIII radar or the US SCR 720 (AI Mk X) radar was to 
transform Mk IL into Mks XII ov (new-build) XH and Mk 
XVII respectively, while success of the Mk Il in the intruder 
role with radar deleted prompted the FB Mk V1, which fully 
realised the potential of the Mosquito as a fighter-bomber, 
entering service in the first hal? of 1943. With a strength- 
ened “basic” wing, the Mk VI carried full cannon and ma- 
chine gun armament and up to 2,000 Ib (907 ka) of ordnance. 

‘The Mosquito, while at times demonstrating mild preco- 
city in taking-off and landing, was ossentially a well-brod 
aircraft with extremely pleasant flying charactevistics. A 
grand ‘otal of 7,781 Mosquitoes was to be built, with the last 
Jeaving the assembly line in November 1950. Of these, 1,134 
‘were to be built in Canada and 212 in Australia, the fighter 
variants being hy far the most proliferous, some 4,650 heing 
completed as night fighters or fighter-bombers, 


SPECIFICATION: Mosquito F Mk 

Power Plant: ‘Two Rolls-Royce Merlin 21 12-cylinder vee 
liquid-cooled engines each rated at 4.280 hp at 3,000 rpm for 
‘take-off and 1,480 hp at 12,250 #t(3 730 m). Three-bladed de 
Havilland constant-speed propellers. Internal fuel capacity. 
547 Imp gal (2.287 )) 

Performance: Max speed, 356 mph (573 kin/)) at 9,000 ft 
(2745 m), 870 mph (595 kan/)h) at 14,000 ft (4 205 m): max 
cruise, 269 mph (495 km/h) at sea level, 941 mph (549 km/h) 
at 20,000 ft (8 100 1); cruise range, 760-890 mls(1 255-1 432 
km) according to altitude: time to 15,000 ft (4.570 m). 6:75 
min: service ceiling, #4,500 ft (10515 m). 

Weights; Empty, 14,200 Ib (6 480 ke): typical loaded, 19,100 
1b (# 210 kg): max, 20,000 Ib (9.070 ke 
Dimensions: Span, 54 ft 2 i (16,51 m): length, 40 ft 10 in 
(12,44 m); height, 15 ft $ in (4,85 m); wing rea, 454 sq f 
42.18 m*). 

Armament: Four 20-mm Uispano Mk I cannon with 150 
rounds of ammunition for each gun and four 0°303-in 
(7.7-mm) Browning Mkt star machine guns with 500 rounds 
of ammunition for each gun, 
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Republic P-47 Thunderbolt (May 1941) 


‘Traditionally small and agile, the single-engined single-seat 
fighter took on an entirely new aspect with emergence of 
the P-47. By far the heaviest and largest such warplane 
created to that time, its great weight and generous propor- 
tions dwarfed all prodocossors. While ostensibly an en- 
Jarged extrapolation of the less-than-succossful P-43 Lancer, 
tho P-47, designed by Alexander Kartvell and flown (as the 
‘XP.47B) on 6 May 1941, was effectively conceived around a 
turbo-supercharger system. The lengthy, space-consuming 
ducting accepted in order to submerge the blower itself in 
the rear fusolage, together with the R-2800 engine and the 
chosen armamont. govarnod its physical charactartsties. 
‘Weight and size inovitably ovaked ponalties. Tho climb 
rate was overly sedate, zoom capability poor and turning 
circle wide. Controls were light laterslly but heavy fore and 
afi; It mushed in high-speed turns, and stalled at any speed 
it invariably snapped into a vicious spin. But the P-47 had 
heen devised primarily as a high-altitude homber intercep- 
tor rether than a dogtighter: what it lacked in agility it 
compensated for with excollont sltitude capability. for- 
midable diving performance, extremely effective firepower 
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and incredible sturdiness and ability to absorh camage 
Perhaps surprisingly, it was to find its true forté in the 

role of fighter-bomber. Of 15.88 P-47s manufactured, pre- 

dominant was the D-series of which 12,602 wore built 


SPECIFICATION: P-47D-30 Thunderbolt 
Power Plant: One Pratt & Whitney R-2600-58 Double Waso 
18-cylinder two-row air-cooled radial engine rated at 2,000 
hp at 2.700 rpm for take-off and 2,535 hp at 27,000 Ft (8 230 
1m) with water-methanol injection, Fourbladed Gurtiss 
Electric constant-speed propeller. Internal fuel capacity 
308 Imp gal (1 400.1), with provision for one 62:5 or 91-5 Imp 
al (284 or 416 |) drop tank under the fuselage and two 125 
Imp val (566) underwing drop tanks. 

Performance: Max speed, 363 mph (584 km, h) at 5.000 ft 
(1525 m), 368 mph (G40 km/h) at 15,000 fi (4570 m), 420 
raph (680 km/h) at 25,000 Ft (7 £20 m); range (internal fuel) 
560 mls (800 km) at max continuous power at 25,000 ft 
(7 620 mn), (max external fuel), 1.800 mls (2896 km) at 
long-range cruise at 10,000 ft (3.050 m): initial climb. 3, 
ft/min (15,85 m/see); time to 15,000 ft (4 570 m), 6-2 min, 


Weights: Empty, 10,600 tb (4810 kg); Inaded, 14,500 Ih 
(6580 kg): max, 17.400 Tb (7 890 kg). 

Dimensions: Span, 40 ft $ in (12,42 m): length, 36 ft in 
(10.99 m): height, 14 ft 7 in (4.44 m): wing arco, 300 39 ft 
Armamont: Fight 0°50-In (12,7-mm) Golt-Browning machine 
‘guns with (normal) 267 or (max) 425 rpg, Provision for max 
bomb load of 2.500 Tb (1235 kx), 
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Messerschmitt Me 163 (august 1941 


Conceptually certainly the most audacious fighter ever to 
achieve service status and remarkable for the number and 
variety of its innovations, the Me 163 was to claim uniquity 
in being the only manned warplane solely racket powered 
to be deployed operationally. Other fighters similar in 
concept were to evolve, but none was to attain production, 
and the rocket-driven interceptor, like the triplane fighter 
‘of WWI, was to prove merely an aberration from the 
mainstream of fighter evolution. 

Conceived rather as a vehicle for transonic research than 
for a combat role, tho Me 163 was designed by Dr Alexander 
M. Lippisch and no thought was given to operational 
potential until seven weeks after the first powered flight 


Germany 


uifferontially-operated elevons for lateral and longitudinal 
control, taking-off with the ald of a jetilsonable two-wheel 
dolly and landing on a centreline skid. [ts handling and 
stability characteristics were good, control harmony being 
outstanding, but unless the CG was well forward, the stall 
was unheralded and abrupt,the port wing dropping sharply 
and a steep spiral dive ensuing. Considerable procision 
was necessary in taking-off and even more so in landing, 
and operation of the Me 163B was rendered hazardous by 
the lethal propensities of its highly volatile rocket fuels. 
The operational début of the Me 163 was awaited with 
something akin to trepidation by RAF and USAAF alike, In 
the event, this alarm was to prove unjustified owing to the 


SPECIFICATION: Me 1638-10 
Power Plant: One Walter HWK 509A-1 or -2 bi-fuel nacket 
motor rated at 3,748 Th (1700 kg) max thrust, Internal fuel 
capacity. 255 Imp gal (1 1601) T-stof? (hydrogen peroxide 
plus oxyquinoline) and 208 Imp gal (490 1} C-stoft (hydra- 
zine hydrate solution in methanol). 

Performance: Max speed, 516 mph (#40 km/h) at sea level, 
593 mph (955 km) h) between 9,850 and 29,500 ft (3.000 and 
8000 m); max powered endurance, 7° min; powered 
encluranee after climb to 29.500 {1(9 000 m) at 497 mph (200, 
kan/h), 2°5 min; normal radius of action, 22 mls (35:5 km): 
Initial climb, 15,950 fl min (81 an/sec); time to 20,500 ft 
(8.000 m), 2°5 min, to 38,370 ft (12.000 m), 3-35 min; service 
ceiling, 38,500 ft (12 040 m), 


test (Me 163A V1) on 13 August 1941, The aircraft then shortcomings inherent in the basic operational concept of 
underwent ‘otal redesign to adapt it as an interceptor, a the rocket-propelled interceptor. Only 279 production 
role for which it was predestined by ils high speed and aircraft were to bo dolivered and tho service record of the 
phenomenal climb rate. No more than the basic configure- Me 163B was to prove dismal. Its successes were few and 
tion was retained and the first powered flight of the 80 per cent of the losses that iL sustained resulted from 
redesigned model (Me 163B V2} took place on 23 June 1943, take-off or landing accidents, while 15 per cent were due to 

‘With a stessed-skin light alloy semi-monacoque fuselage fire in the air or loss of control in a dive. Operations were Ben szasehwny 
and plywood-covered wooden wings, the Me 1638 relied on limited by shortages of rocket fuel and tramed pilots. Sere ening) taee ramen and 


Weights: Empty equipped, 4,200 Ib (1 906 ky); loaded, 9,502 
Ib (4310 ke), 

Dimensions: Span, 80 fi 71/s in (9.33 m); length 19 ft 2'/s:n 
(5,85 m); hoight (on dolly), 9 f0%/s in (2.76 m): wing ere 
19°13 <q ft (18,50 m*) 

‘Armament: Two 40-mm Rheinmetall Borsig MK 108 cannon 
with 60 rpg 
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Kawasaki Ki.61 Hien («: 
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Japan 


‘The advent in Japanese Army service in 1943 of the 
Hien (Swallow) signified a radical change in fighter design 
thinking in Japan: it reflected the final rejection of the 
almost pathological belief in the paramouncy of axility 
above all else that previously dominated Japanese fighter 
evolution. Primarily as an cutcome of analyses of combat 
with the Soviet [18 over the Khalkin-Gol during the 
‘Nomonhan Incident” of 1939, level speed and climb-and. 
dive characteristics were accorded equal importance with 
manoouvrability, and somo attention was finally given to 
firepower, self-sealing fuel tanks and pilot protection. 

Designed by Takeo Doi and Shin Owada around the 
Daimler-Benz DB 601 engine, which had been adapted for 
Japanese manufacture, the Ki.61 was flown mid-December 
1941. Although at first compared disparagingly by some Army 
pilots with tho Ki.43 (soe pagos 124-125). which conformed 
more closely with established Japanose values, the Ki61 
was a thoroughly competent design from virtually every 
aspect. Itretained a measure of traditional manoeuvrability 
combined with some of the better characteristics that 
prior fo its début, were exclusive to western fighters 


While it could not be flown with the abandon of the Ki.43, 
tending to stall and spin out to port with any overly violent 
use of the allerons and rudder, the K1.61 responded quickly 
and positively to smooth use of te controls and could hold 
its own in a dive against its heavier US adversaries. 
Appearing in combat over New Guinea in fume 1949, it 
demanded some reassessment by the Allies af Japan 
fighter capabilities and major rethinking of tactics once it 
‘Was appreciated that it possessed attributes not found in its 
predecessors 

‘The initiel Ki.61-Lko and -otsu mounted machine gun 
armament—although 388 were re-armed with 20-mm MG 
451 canaon—while the armament of the KiiI--KA-hei 
was more efficaceous, incorporating Ho-5 cannon, A total 
of 2,860 Ki 61- fighters (including prototypes) was built, 
thoir intonded succossor. the Ki.61-I-KAI with the more 
poworlul bul uoteriously untullable Hu-140 ouginu, falling 
to achieve service in eny substantial quantity. More than 
any other type, the Hien dispelled the former widely-held 
belief among the Allies that ell Japanese fighters wen 
lightweights’. 


SPECIFICATION: Ki.61-/-KAT-het Hien 

PowerPlant: Ono Kawasaki Ha-40 (Army Type2) 12-cylinder 
inverted-vee liquid-cooled engine rated al 1,175 hp at 2,500 
rpm for takeoff and 1.100 hp al 13,750 ft (4200 m). 
‘Three-blacied Sumitomo constant-speed propeller. Intemal 
fuel capacity, 121 Imp gal (550 |) with provision for two 44 
Imp gal (200 1) drop tanks. 

Performance: Max speed, 360 mph (580 km/h) at 16,405 ft 
(5.000 m), 302 mph (486 km/h) at sea level; normal cruise, 
242 mph (390 km/h) at 13,125 ft (4.000 m); range (internal 
fuel), 360 mls (580 km), (with drop tanks), 674 mls (1.080 km); 
time to 16,405 ft (5 000 m), 7-0 min; service ceiling, 32,610 ft 
(10 000 m). 

Weights: Empty equipped, 9,798 Th (2.630 kz); normal 
Toaded, 7,550 Ib (3.470 kg), 

Dimenstons: Spon, 39 ft 4¥ in (12,00 m); length, 20 ft 2% n 
(8.04 nn: lioight, 12 £0234 in (3,70 10y; witty area, 215-28 bu fl 
(20,00 m) 

Armament: Two 20-mm Ho-3 cannon with 120 epg and two 
12,7-mm Ho-103 machine guns with 200 rpg. Provision for 
two 551-Tb (250-kg) bombs, 


mnanton ed chal 


3 ten 


149 


150 


Fairey Firefly (December 1941), 


UK 


Carrying British two-seat piston-engined shipboard fighter 
development to its apex. the Firefly synthesized its paront 
company's yoars of oxportise in mating aeronautical with 
nautical deinends. Conceived as a multt-role aeroplane with 
emphasis on the Fleet fighter mission, it was to combine 
supreme versatility with (raclabilily and reliability, coupling 
these attributes with a sound performance, good firepower 
and exceptional agility. It was to fulfil an unprecendentedly 
broad mission spectrum and this amenability was to result 
ina bife span of a quarter of a century, during which it 
participated In two major wars 

‘While a very real advance in two-seat carrier fighters, the 
Firefly was essentially orthodox, its one really innovatory 
feature being lis retractable Youngmann azes-increasing 
laps, With these at take-off setting, it could turn with the 
hest of its single-seat contemporaries near the stall and turn 
inside most of them. Extended but undroped, thase flaps 
gave an invaluable Tift incremant in the cruise, 

Superficially resembling the earlier Fulmar, the Firefly 
first flow on 22 December 1041, there being no prototype as 
such, and first equipped a squadron in October 1943, first 


production aeroplanes being F Mk I day fighters, The vor 
satility of the design began to become apparent with the 
debut of night fighting NF Mk and fighter-veconnaissance 
FR Mk I versions, 140 of the former and 236 of the latter 
supplementing 459 straight day fighters, 

In the Far East, its principal operational venue, the Firefly 
established an enviable reputation, and by the tine WWIT 
ended, extensive development was under way. Tho single: 
stago Griffon of the Mk I gave place to a two-stage engine, 
which, mated with wing leading-edge radiators, clipped 
wingtips and redesigned vertical tail, resulted in the more 
elegant Mk 4 flown on 25 May 1946. One hundred and sixty 
Mk4s preceded externally similar Mks 5 and 6 which added 
antisubmarine warfare to their repertoire, 352 Mk 5s and 
133 Mk 6s being built between January 1947 and September 
1951, with powerfolding wings replacing manual folding 
early in 1939, 

Six squadrons of Mks 4 and § were involved in the Kerean 
‘Wer, from 25 June 1950, when Nerih Korean forces invaded 
the South, until the armistice of 27 July 1953. Production en- 
ded on 20 April 1958, when 1,702 Fireflies had been delivered 
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SPECIFICATION; Firofly PR Mk 4 
Power Plant: One Rolls-Royce Griffon 74 12-cylinder vee 
liquid-cooled engine rated al 2,004 hp at 2,750 rpm for 
take-off and 2,245 hp at 9,250 ft(2 820 m). Rotol fourbladex 

constant-speed propeller. Internal fuel capacity, 200°5 Imp 
gal (ati 1). 

Performance: Max speed, 316 mph (500 km/h) at seu level, 
345 mph (555 km/h) at 12.500 ft (3 810 m): timo to 5,000 ft 
(1 525 m), 3°6 min, to 10,000 ft (3 050 m), 7-15 min; range, 
582 mls (937 km) at 233 mph (375 km/h), with two 90 Imp gal 
(409 1) tanks, 1,070 mis (1722 km) at 228 mph (367 km/h), 

Weights: Empty equipped, 9858 Ib (4 472 kg); loaded, 
13,500 Ib (6 124 kg): max, 15,615 Tb (7 083 kg). 

Dimensions; Span, 41 ft 0 in (12.49 m); length, a7 ft 0 in 
(11.28 m); height, 15 f1 54% in (4.74 m): wing area, 330 sq ft, 
Armamont: Four 20-mm Hispano cannon with 160 py aad 
two 1,000-1) (493,6-kx) Lambs, or wight 60-Ib (27,2-bg) 
rockets, or eight 25-lb (11,34-ke) rockets and 
twa 500-Ib (227-ky) bombs. 
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Lavochkin La- (March 1942). 


The mating with an air-cooled radial engine of a fighter 
airframe designed expressly for a liquid-cooled inline 
power plant as a result of force majeure has not beon 
unknown. Without the redesign of fundamental components, 
however, few such enforced marital unions have enjoyed 
success, One such metamorphosis thal did prosper wes the 
La which was conceived as @ resull of re-engining the 
decidedly pedestrian LaGG3 from the design bureau 
headed by Semyon A. Lavochkin 

The adaptation of the LaGG3 airframe for th: Shyetiov 
radial engino was the responsibility of Lavochkin's deputy 
5.M, Alekseyev, and the first conversion was flown success- 
fully in March 1842. The reworking forthe new powerplant 
of all LeGG-3 airframes existing on the assembly lines 
commenced in July of that year, and production continued 
with new-build airframes featuring cut-down aftfusclage 
ducking and all-round vision canopy until late 1944, Tho 


place feom the end of March 1943 to the fuelinjection 
‘M-82EN (La-SFN)—EN standing for Forsirovannil Nyepos- 
redstvenny, “boosted engine’ — yrhich soon proved its wor! 


during the erucial battle of Kursk, July-August 1943, A 
total of 9,920 La-b fighters was manufactured. 

Tho La-5 was, incidentally, the last single-seat fighter of 
wooden consiruction to see large-scale production and 
service, Its structure, inkerited from the LaGC-i, employed 
t plasticimpregnated wood possessing special strength 
and fire-resistance properties, this being used in conjunc 
tion with bakelite ply (layers of birch strip bonded with 
bakolite film) for skinaing, From the late spring of 1944, 
however, metal wing spars were Introduced, these both 
saving weight and permitting a modest increase in internal 
fuel capacity, 

The La-5 was a superlative low-to-medium altitude air 
superiority fighter, excelling in close-in high-g manoewv- 
ring combat, Control was sensitive, climb-and-dive qualities 
were good, stell recovery was of a high order, turn rate was 
second to’ none and the aircrafl could be looped and 
Immelmanned at low alrspeeds. I did display some 
capriciousness during landing, however, demonstrating an 
incipient bounce and, if power was applied. frequently 
turning over. 


SPECIFICATION: La-SEN 
Power Plant: One Shvelsov M-82EN 14-cylinder two-row 
radial air-cooled engine rated at 1,050 hp at 2,500 rpm for 
take-off and 1,650 hp at 5,415 ft (1.650 m). Three-bladed 
ViSh-105V constant-speed propeller. Internal fuel capacity. 
77 Imp gel (230 1) with provision for two 14-3 Imp gal (65 |) 

imternal overload tanks. 
Performance; Max speed (at 7,100 1b/3 220 ky), $42 mph 
(550 km/h) at sea level, 300 mph (580 km/h) at 4.920 ft 
(1500-m), 403 mph (648 km/h) at 20,670 ft (6300 m); max 
mange at econ cruise (with overload tank), 475 mls (765 
km}; time to 16,405 £1 (5 000 m), 4°7 min: calling, 81,170 ft. 

Weights: Empty equipped, 6.173 Ib (2 800 ke) 
normel loaded, 7.407 1h (3 360 ke). 
span, 32 ft 1% in (9,80 m): 
length, 28 {1 2% in (8,60 m); height, 8 ft 
1in (2,54 m); wing arva, 188-37 9 ft 
(17.50 

‘Armament: Two 20-mm Shpital’ny- 
Viadimirov ShVAK cannon with 
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Messerschmitt Me 262 ¢vtarch 19:2) Germany 


One of the fow truly epoch-marking fighters ia avlation’s Project studies for the Me 262 bogan (as P 1065) in Octobor SPECIFICATION: Me 262A-1a 
annals and arguably the most formidable warplane of WWII, 1938, when the intended power plant was: still largely Power Plant: Two Junkers Jumo 004B-1, -2 or -3 axialflow 
the Me 262 launched a new era in aerial warfare, Such was theoretical. Definitive configuration was not reached until turhojets each rated at 1,904 Th (900 kg) thrust. Max internal 
its performance that, at the eleventh hour, it could have May 1940, when increased engine weight at a late airframe fuel capacity, 585 Imp gal (2 70D. 
regained for the Luftwaffe some measure of ascendancy; design stage dictnted wing sweep to compensate for the Performance: (At normal loaded weight) Max speed, 
furtunately for the Atlies, the Me 252 was plagued by forward CG shift—at that timo, the Messerschmitt team S14 mph (827 kn/y) at sea lvel, 830 mph (853 kin’ h) at 
vacillation and irresolution. was unaware of the potential aerodynamic advantages of 19,840 {t (3 000 m), 540 mph (870 kan’ h) at 19,685 ft (6 000 m), 
Despite its radical nature and even if marginally under. sweopback and it was thus largoly fortuitous that the Me 532 mph (856 km/h) at 26,245 ft (8 000 m), 510 mph 
powered, the Mo 262 was a pilots aeroplane and, In many 262 became the world’s first operational swopt-wing fightor. ‘ (820 kin) at 32,800 fi (10 OOO m); range {main tanks only— 
respects, easier to fly than the piston-engined BE 1096, The first prototype, the Me 262 VI, flew on 18 April 1941 396 Imp gal’ 400 |), 298 mls (48 km) at sea level, 528 mis 
Responsive and docile, with pleasant harmony of control, it with a Jumo 210G piston engine, this being retained for the (850 kmn) at 29,605 ft (6 000m), 652 mls (1 050 km) at 29,530 ft 
enjoyed a marked speed advantage over every contemporary. initial flight with turbojets operating on 25 March 1942. The e (8.000 m): initial climb, 3,939 ft/ min (19,99 m) sec). 
Aileron contra! at all altitudes was effective, stalling first fight on turbojets elone (Me 282 V3) took place three 7 Weights: Empty, 8,378 1h (3 800 kg); equipped, 9.742 Ih 
characteristics were good, and ifunabletoturn as tightlyas months later, on 18 July, and Luftwaffe acceptances of P (4 420 kg): normal loaded (main tanks only). 14,101 Tb 
pistou-eagined opponents, it could hold speed in tight turns pre-series aircraft hegan in April 1944, with the first pro- (6 306 kz), (max internal fuel), 15.720 Lb (7 130 kx). 
for much longor. It was demanding on runway length, how- duction aircraft following in June. The basic model was the Dimensions: Span, 41 {t 0/2 in (12.51 m); length, 34 ft 92 in 
ever, and its pilot had to exercise care not to exceed limiting 2A-1a, afightor bomber variant boing the Me 2624.20, (10,60 m); height, 11 116% in (3.52 m), wing area, 233-58 sq ft 
Mach number in a dive, while a lowspeed flame-out of 513 being completed Tuly-December 1944, and a further 863 (21,70 m°). 
one of its temperamental turhojets was almost invariably following January-April 1945. Piecemeal ceployment, fuel Armament: Four jll-mm Rheinmetall Borsig MK 108 cannon 
disastrous: the Me 262 flew fairly well on one engine, but shortages and inadequate pilot training largely nullified the with 100 rounds per gun for the upper pair and 80 rounds 
landing thus presented major problems, threat Por gun for the lowar pair. 
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Northrop P-61 Black Widow (May 1942). 


Until the advent on operations in 1944 of the P-61, all 
fighters dedicated to the nocturnal intercept task had been 
adaptations of aircraft dasigned primarily for other opere- 
tional roles. The P-61 was thus unique at the time of its 
début in being the first warplane designed from the outset 
for night fighting to achieve service status 

As lange as a medium homber and possessing a crew of 
three, comprising pilot, gunner and radar operator. the P-61 
had its conception ina British rather than American 
requirement. In 1940, British resources could not be 
stretched to the design and development of a fighter 
expressly for nocturnal operation, Thus, Northrop was 
approached witha British specification for a heavily-armed 
night fighter equipped with radar and capable of mounting 
standing patrols from dusk to dawn if necessary. Before 
nogotintions reached a decisive stage, however, the US 
Army prepared a broadly similar specification and it was to 
this that the P-61 was developed, the prototype (XP-61) 
flying on 26 May 1942. 

‘The P-61 embodied several innovatory features, the most 


USA 


novel of which was the use of the then-radical spoiler-type 
aileron permitting inclusion of near full-span flaps and thus 
oxpanding the speed range and permitting operation from 
comparatively small airfields, Doliverios of the initial 
production model, the P-614, commenced in October 1943. 
and, for an aircrall of its size and weight, the P-61 proved 
remarkably manaeuvreble. It could he looped, Immelman- 
ned, slow-rolled or harrel-rolled, and perform any other 
procision or semi-precision manoeuvre with ease. It could 
even be slow-rolled with one engine out in the direction of 
the dead enginel It possessed an outstanding turn ability af 
speeds down to as low es 90 mph (145 km/h), and the stall 
under any condition—power on, power off or asymunetzic— 
‘was straightforward with no tendency for a wing to drop. 

The P-61 achieved operational status almost simulta- 
noonsly in hoth Europe and the Pacific in the eerly months 
nf 1944, The P-81A was succeeded by the P-61B with minor 
bbut operationally important modifications, and the P-61C 
which introduced turbo-supurchargors, When production 
terminated with the surrender of Japan in August 1945, a 
total of 706 Pts had been delivored 
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SPECIFICATION: P-618-20 Black Widow 
Power Plant: Two Pratt & Whitney R-2600-85 Double Wasp 
18-cylinder two-row radial air-cooled engines each rated at 
1,850 ip at 2,700 rpm for take-off and 2,000 hp at 2,300 ft 
(700 m). Four-bladed Curtiss Electric propellers, Internal 
fuel capacity, 525 Imp gal (2 385 1) and provision for two or 
four 137°5 Imp gal (6 Imp gal (1 173 1) drop tanks 
Performance: Max sp’ mph (5311 km/h) at sea level 
352 mph (566 km/h) at 10,000 ft (3.050 m), 366 mph (589 
anh) at 20,000 ft (6 100 m); rango (max continuous power}, 
1550 mls (885 km) at 305 mph (491 km/h) at 10,000 ft (3.050 
1m), 610 mls (982 km) ai $39 mph (545 km/h) al 25,000 ft 
(7620 tm); initial climb, 2,550 ft/min (12,9 m/sec); time to 
5,000 ft (1.525 m), 2:7 min, to 10,000 ft (3 050 m), 5-0 min, to 
15,000 ft (4.570 m), 8:8 min, 

Woights: Empty equipped, 23,450 Tb (19 637 kg): normal 
Toaded, 20,700 Ib (13 472 kg): max. 36,200 Th (16 420 kp) 
Dimensions: Span 66 ft 0% in (20,14 m)s length, 49 ft 7 in 
(25.11 m); height, 14 £18 in (4.47 m); wing arva, 662:36 sq ft, 
Armament: Four 20-mm cannon with 200 rpg and (dorsal) 
four 0-50-in (12,7-mm) Colt-Browning MGs wilh 580 px 


Grumman F6F Hellcat (June 1942). 


‘The inexorable growth in the size and weight of US Navy 
single-seat shipboerd fighters that had begun its immoder 
ate upward spiral with the F4U Gorseir (see pages 136-137) 
‘was to attain its apex for the single piston-engined war- 
plane of this category with the eppoarance of the FOF 
Hellcat, Possessing the biggest wing of any single-seat 
fighter to see combat in WW and weighing 60 per cent 
more than its predecessor, the F4F Wildcat, the FoF was 
conceived primarily as an air superiority weapon with the 
range to seck out the enemy so that he could be brought to 
battle. t was the product of « dosign philosophy diameteic- 
ally opposed to that pursued by the designers of its 
principal adversaries, in that agility and speed were not 
penmiited fo compromise structural strength, armour pro- 
{ection and firepower. It was thus not the fastest shipboard 
fighter of WWII, nor the most manoeuvrable, but it was 
undoubtedly the most efficacious, 

The FOF was on astonishing fighter, not so much for its 
intrinste qualitios but for the rapidity of its translation from 
drawing board to operational deployment. No fighter of its 
era had a briefer gestation; none progressed from prototype 


USA 


test to squadron service within a shorter timespan. De- 
signed by a team headed by Leroy R. Grumman and William 
T. Schwondlor, the F6F was hurriedly conceived, engin- 
cored and manufactured, but it was to display no evidence 
of that haste. The contract for two prototypes bad been 
placed on 30 June 1941, and a year later. on 26 June 1942, 


testing of the first prototype (XFGF-1) commenced. Within 
14 weeks, on 3 October, the first production aircraft (FOF. 
seas flown: the first US Navy squadron began lo equip on 18 
January 1943, and fifteen squadrons were to be mounted 
tn tho fightor by the year's end, with 9 total of 2,555 FF 
Helleats then delivered 

The FGF could not manoouyre with its Japanese adver 
series, but it was faster, it could out-dive ils opponents, it 
possessed superior firepower and it coulé withstand far 
‘more punishment, In flight, the F6F was stable about alll 
axes, although it displayed marked changes in directional 
and latoral trim with speed and power changes. It stalled 
with little warning and the drop of either wing, but recovery 
was strelghtforward, and the controls heavied up at high 
speeds until the introduction of spring tabs on the F6F-5 
mode] rendered the ailerons light and effective throughout 
the speed range 

When production terminated in November 1945, no 
fowor than 12,275 F6F Hellcats had been manufactured and 
20 fighter had done more to wrest aerial ascendancy over 
the Pacific from the Japanese. 


SPECIFICATION; FOF-3 Hellcat 

Power Plant: One Pratt & Whitney R-2800-10 Double Wasp 
18-cylinder two-row radial air-cooled engine sated at 2,000 
hp at 2,700 rpm for take-off and 1,800 hp at 15,700 ft (4 785 
m). Three-bladed Hamilton Standard constant-speed pro- 
poller. Internal fuel capacity. 208 Imp gal (046 1), with 
provision for ono 125 limp gal (568 |) centreline drop tank. 
Performance: (At 11,381 Ib, 5 162 kz) max spoud. 324 mph 
(521 km/h) at sea level, 376 mph (605 km/h) al 22,000 ft 
(6950 m); range {max intemal fuel), 1,085 mls (1746 km) at 
179 mph (268 km/h) at 8,000 ft (1525 m), (with drop tank) 
1,620 mls (2 607 km) at 177 mph (285 km/h); initial climb, 
3,650 ft/min (18,5 m/sec); time to 15,000 ft (4570 m), 60 
min, to 25,000 ft (7 620 m), 11-3 min: service ceiling, 35.500 
ft (10 820 m). 

Weights: Empty, 9,042 Ib (4 101 kay; loaded, 
Ib (5 997 kz). 

: Span, 42 ft 10 in (19,08 m); length, 33 ft 4 in 
(20.17 my: height, 14 ft 5 in (4,40 m); wing area, 334 sq ft 
Armamont: Six 0:50-in (12,7-mm) Colt-Browning machine 
‘guns with 400 rpg. 
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Yakovlev Yak-9 (uy 1942), 


Soviet Union 


No more astonishing an example of genealogical progres- 
sion can be found in fighter development annals than that 
offered by the WWI fighter progeny of Alexander 5. 
Yakovlev. One fundamental fighter design of thoroughly 
orthodox concept and prosaic capability was to spawn. vie 
a bewildering succession of component, equipment, arma 
ment, engine and, eventually, structural changes, an entire 
family of combat aircraft; a family that was to provide in 
excess of 58 per cent ofall fighters built in the Soviet Union 
during 1941-45. 

Lightly armed, rudimentarily equipped and lacking re- 
finements common to their western contemporario: 
fighters were deserving of respect nonetheless. Simple to 
build and to maintain under austore field conditions, they 
wore ideally suited for the combat scenario to which they 
‘wore committed: they were low-to-medium altitude fighters 
par excellence, their common virtues hing gond stability 
under all conditions and outstanding controllability at high 
attack angles 

From the hasic Yak-l, phasing into service immediatoly 
prior to the German assault on tho Soviot Union, two 


distinct Lines of development emerged, albeit more by 
iccumstance than intent. These were categorised as 
heavy” and “light”, the fnrmer materiatising as the Yak 
and the latter as the Yak-d (see pagos 166-167). The Yak-0 
flow (as the Yak-7D1) in July 1942, appearing in small 
numbers operationally Iete in November, Subjected to a 
constant evolutionary process, the basic general-purpose 
“frontal” lighter was developed in several dedicated ver- 
sions. These included the nocturnal intercept YakaPVO, 
the pinpoint bombing Yak-B with internal bomb stowage. 
and the anty-ormour Yak-6T and-OK with 37-mm and 45-man 
ginc- mounted cannon rospectively 

Tho Yak-9D foaturod increased internal fuel and the 
Yak@DD was an even longer-ranging model for escort 
duties, while the late-war Yak-GU, all-metal -8UT and 
post-WWII Yak-OP were to receive the more powerlul 
A107 engine. Procuction was to continue into the postwar 
years, 15.769 Yak fighters in a variety of sub-types 
including 1,800 “third generation” Yak-9Us— having rolled 
off the assembly lines when manufacture finally terminated 
in 1947. 


SPECIFICATION: Yak-8D 

Power Plant: One Xlimov M-105PF- 
cooled engine rated at 1.240 hp at 2,800 rpm for take-otf and 
1,360 hp at 2,625 ft (G00 m). Three-hinded VISh-1058V 
coustant-speed propollor. Intornal fuel cepacity. 148 Imp 
gal (6501) 

Performance: Max speed. 332 mph (534 km/h) al sea level, 
347 mph (558 km/h) at 9,280 f (1000 m), 354 mph (570 
km/h) at 6.560 ft (2 000 m), 874 mph (G02 km/h) at 10,170 ft 
(3.100 m): max range, 870 mis (1400 km) at 106 mph (300 
km/h), 783 mls (1 480 km) at 242 mph (390 km/h), 603 mls 
(870 km) al 263 mph (425 km/h); time to 16,405 ft (5 000m), 
60 min, 

Welghts: Empty equipped. 
loaded, 6,867 lb (3.115 kx). 
Dimensions: Span, 31 ft 11% in (0,74 m); laagth, 28 £1024 in 
(8.55 mc height (tail up), F410 in (9,00); wing area, 1046 
sq ft (17.15 m*) 

Armament: One 20-mm Shpital'ny-Vladimirov SRVAK can- 
on with 120 rounds and one 12,7-mm Berezin UB machine 
gun with 180-220 rounds. 
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Gloster Meteor omiarch 19:3), 


UK 


Once the foundations for @ technical breakthrough have 
been laid through pure research, its practical application is 
frequently pursued independently and simultaneously in 
soveral countries. So it was with the aircraft gas turbine 
and lis application to the fighter, which developed into a 
race belween Germany and Britain that the former won bya 
short head 

Opcrations with the Me 262 (soe pagos 154-155) had just, 
begun when, in July 1934, its British counterpart, the 
Motoor, made its RAF service début, Twelve prototypes, 
the first of which flew on 5 March 1943, were followed by 20 
Meteor Is, but their 4,700 Ib (771 kg) Welland turbojets 
were insulficiently powerful to realise the full eirfreme 
potential, the 2,000 Ib (907 kg) Derwent I being adopted for 
the initial series model, the Meteor [II—although the first 
15 perforce kept the Welland —flown September 1944. 

‘Two hundred and ton Meteor Ills were followed by the 
Derwent 5-powored F Mk 4, which, with strengthened 
airframe, began to enter service in 1948. Unlike its German 
contemporary, the Meteor was not a pilot's eeroplane in the 
traditional sense; its faults were common enough among 


first-generation jet fighters. Controls were well balanced 
and reasonably effective, but heavied up above Mach=0 72 
until they became almost “solid”, coarse use of trimmers 
being necessary to produce any marked effect. A strong 
nose-up trim change necded to be countered around 
‘Mach~ 0-75 and became haroly manageable at Mach=0-82, 
while there was a tondoncy to snake at speed and the 
Meteor was handicapped in flying a pursuit curve above 
460 mph (740 km/h) by its high aileron stick forces, 

‘The Meteor was, nevertheless. arguably the most suc. 
cessful of western first-generation jot fightors. Barly in the 
production run of 753 F Mk 4s, the wing span was reduced 
to provide a moro acceptable roll rate, and, to improve 
somewhat inadequate directional stability, the fuselage of 
lis successor, the F Mk 8, was lengthened. This variant 
entered service from 1950, 1,103 being built. In first-line 
RAP service for 1? years, the Meteor was exported to a 
dozen countries, a total of 3,850 being built in all versions, 


SPECIFICATION: Meteor F Mk 4 
Power Plant: Two Rolls-Royce Derwent 5 centrifugal-tlow 


turbojets each rated at 3,500 lb (1588 kg). Internal fuel 


capacity, 825 Imp gal (14771), with provision for one 180 
Amp gal (818 1) centreline and two 100 Imp gal (435 1) wing 
drop tanks. 

Performance: Max speed, 585 mph (91 km/h) at sea level. 
521) mph (017 km/h) at 20,000 ft (6 100 m); max cruise, 540 
mph (669 km/h) at soa lovel, 530 mph (853 km) h) at 30,000 ft 
(9145 m); range (internal fuel), 420 mls (676 km) at 30,000 ft 
(9.145 m), (with centreline tank), 680 mls (1094 km), (with 
max external fuel), 1,000 mls (1.609 kr); initial climb, 7,500 


to 40,000 Ft (12 180 m), 8:0 min 
‘Weights: Empty 10,050 Ib 
(4589 kg}; normal loaded, 
15,000 Ib (6 804 kg); max, 
18,000 Ib (8 165 kg) 
Dimensions: Span, 37 ft 2 in (11,38 m); length, 41 ft 0 in 
(12,50 m); height, 23 ft 0 ia (3,96 m); wing area, 350 sq {t 
q (92.51 m’) 
‘3 Armament: Four 20-mm Hispana Mk Hl cannon with 195 
rounds of ammunition for cach cannon. 
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Nakajima Ki.84 Hayate cp: 1913, 


Carrying Japanese WWII single-seat fightar avolution toits, 
peak. the Ki.84 Hayate (Galo) mirrored the metamorphosis 
in Imperial Army offensive air superiority fighter demands 
that had taken place since introduction of the Kas 
Hayabusa (see pages 124-125). The Ki.43 had featured a 
welkdesigaed but decidedly lightly constructed airframo 
mated with a low-powered engine, rudimentary pilot and 
fuel tank protection, end the lightest of armament. The 
Kisa, in dramatic contrast, was charactorised by an 
extremely robust structure with all the advantazes of a 
really poworful engine ulllising water-methanol injection, 
solf-sealing Iuel tanks, adequate pilot protection and a 
highly destructive armament. 

Designed under the direction of Yasumi Koyama, the 
Ki.84 was flown during the first week of Apil 1943, within 
ti months of the acceptance by the Army Air Headquarters 
of Nakajiuua’s design study. No fewer than 89 service trials 
aircraft were built, largely by hand, and the first production, 
example of the Ki.64-[-ko (Type 4 Flghter Model 1-ko) was 
dolivered in April 1944. Production rose quickly and wide- 
spread regimental service was rapidly achieved. 


Japan 


Although possessing somewhat temperamental ground 
handling characteristics, the Ki.84 displayed exceptionally 
tractable flying qualities, comparatively inexperienced 
pilots converting after the briefest of training, In common 
‘with most of its contemporaries, the elevators tended to 
hoavy up at high speeds and the rudder bycame sommwhal 
‘mushy at low speeds, but in all other respects the Kidd 
offered superlative handling; it could out-climb and 
outimanoeuvre any adversary, and it was never to bo 
outclassed 

By the beginning of 1945, the KL64 had become the 
most numerous of Japanoso Army fighters, and acceptances 
of this redoubtable warplone (both pre-production and 
production) wore to total 3,470 aircraft 


SPECIFICATION: Ki.84-1 
Power Plant: One Nak 18-cylinder radial 
air-cooled engine rated at 2,000 hp at 3,000 rpm for take-off 
and 1,860 hp at 5,905 ft (1800 m). Fourbladed Po-32 
constant-sperd propeller, Internal fuel, 153 Lup gal (696 1). 
with provision for two 44 Imp wal (200 |) drop tanks. 


Performance: Max speed, 325 mph 


362 mph 
Jn h)at2 


2 kin/h) at 8,840 1 (3 
325 ft (6 500 m): range (max inte 


3 km/h) at sea level, 
000 m), 328 mph (624 


ial fuel), 1.025 


nails (1.650 kin) at 178 mph (280 km) h) at 14,040 ft ($ 580 m), 
780 rls (1 255 kr) at 254 mph (408 km/h), (with drop tanks), 
1,815 mls (2 920 km) at 173 mph (278 km/h), 1,410 mls(2 271 
km) at 241 mph (388 km/h): initial climb, 3,700 ft/min (19,25 
0 16.405 ft (5.000 m), f'42 min, to 26.245 ft 
(0.000 ta}, 11.66 min; service colling, 90,090 it (11 000 mi). 
Weights: Empty equipped. 5,864 Ib (2.660 kg); normal 
loaded, 8,192 Ib (3 716 kg); max, 9,195 1b (4 171 kp). 
Dimensions: Span, ‘i ft 2 in (11,02 m); length, 
(9,92 mi Bm): wing area, 226-04 sq ft 
‘Armament: cannon with 150 rpg and twa 
1-mun Ho-103 machine guns with 450 rpg. Provision for twa 
(250 kg) woight each 


ft 64 in 


Ker toNetaima Ki8h4Ke at era ane 


102 vars 


Soviel Union 


Yakovlev Yak-3 (April 1943) 


With the changing requirements of aerial warfare as WWI wing were retained, but asper 
evolved, the practice of developing versions of existing reduced 

alreraft optimised to cater for one specific portion of the windscreen wi 
ovorall fighter combat spectrum was pursued with increas were Te 

ing vigour by all the principal combatants. A noteworthy wing r00t 


example of this practice was provided by Aluksundr 
Yakovlev's bureau as a result of « 1942 ordor calling for 
delivery. in the shortost possible time, of an advanc 
porformance fighter dedicated to the batilefield low-ahitude 
air superiority task 

The time factor left no option but to develop the basic 
Yak-1 for this specialised role, and one of Yakovlev's team 
leaders, KV, Sinelshchikov, was given the task of ascortai 
ing the means of endowing this fightor with the attributes 
called for. The Kiimov bureau was asked to boost the 
Tow-altitnde performance of its M-105PF engine—arequire- 
mont that was tu be fulfilled by raising the revs at 
considerable expense to the TBO—and Sinelshchikov 
undertook a. thorough weight analysis of the design, 
simultaneously introducing a variety of asrodynamic im- 
provements. The section and basic planform af the Yak-/~—| 
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ees 


rotlo, span and 
‘a shallower cockpit canopy with frameless 

cowling contours 
yy transferring the oil cooler intake to the 


‘The result, Une Yak-3, was flown in April 1043, reaching 
frontline regiments in quantity early summer 1944. Excep- 
tionally light on the ailerons, light stick pressures producing 
fost and accurate snap rolls, the Yek-3 proved outstandingly 
manoouvrable, It could complete a full 380) deg enmbat turn 
in 185 seconds, starting at 3,280 ft (1000 m) and gaining 
3,940 ft (1200 m) in the process, Stalling speed was high 
however, and there was a marked tendency to drop a wing 
on the approach unless speed was kept up. 

Inthe late autumn of 1943, the Yak3 airframe was mated 
with the 1,650 hp M-107A engine, production commencing a 
your later as the Yak-3U, and, three months later still, the 
inixed structure giving place to one of metal throughout 
with light alloy strossod skinning, Production of this 
definitive Yak-3U was to continue until early 1948, whon 
4.048 Yak-3s of all types had been built, ‘The Yak-SU was the 
fastest of all production piston-engined Yakovlev fighters, 
its speed ranging from S85 mph (622 km/h) at 1,640 f1 (500 
m) to 447 mph (720 km/h) at 18,045 ft (5500 m), but it 
entered seevice tno late to achieve operational deployment 
during World Wo: 


SPECIFICATION: Yak3 

Power Plant: One Klimov M-105?F-2 12-cylindor woe liquid: 
cooled engine rated at 1,244 hp at 2,700 rpm for take-off and 
1,300 hp at 2,625 ft (800 m). Three-bladed VISh-1053V 
constant-speed propeller. Internal fuel capacity, 605 Imp 
gal (275 D. 

Performance: Max speed. 367 mph (590 km/h) at sea level, 
384 mph (618 km/h) at 3.280 ft (1000 m), 390 mph (628 
km h) at 6,560 {t (2 000 m), 407 mph (655 km/h) at 10.170 it 
(3.100 m); range, 416 mls (870 km) al 332 mph (534 km/h), 
560 mls (900 km) at 193 mph (310 kin by); initial elimb, 3,800 
ft/mm (19,9 m/sec); time to 16.405 ft (5 000m), 1 min; 
service ceiling, 35,450 Ft (10 8010 m) 

Weights: Empty equipped, 4,641 Ib (2105 kg); normal 
loaded, 5.864 1b kg). 

Dimensions: Span, 30 {1 274 in (9,20 m); longth, 27 ft 10% in 
(2.49 my; height, 7 4t11 in (2,42 m); wing area, 159°03 sy ft 
(14,85 

Armament: One 20-mm Shpital’ny-Vladimirov ShVAK can- 
non with 120 rounds and two 12.7-mm Berezin UB machine 
guns with 250 rpg. 
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De Havilland Vampire (september 1913) 


In view of the comparatively low thrusts afforded by early 
furbojets, the friction losses that were the inevitable 
consequence of long intake ducts and tailplanes could be lll 
afforded by designers of first-generation jet fighters. As a 
means of overcoming the problom in a single-engined 
arrangoment, RE. Bishop and his team opted, in designing 
the Vampire, for & twin-boom configuration, the turbojet 
being mounted in a short central nacelle drawing air from 
‘wing root intakes and exhausting between the tailbooms. 
While this configuration was not to see general accept- 
ance, st was to charactoriso all de Havilland jot fighters, 
being retained successively for the Venom and Sea Vixen, 

‘The Vampire was flown on 26 September 1943, the 
production F Mk 1 flying 19 months later, on 20 April 


UK 


tion. The F Mk 1 was superseded by the FMK3, which, with 
increased internal fuel and redesigned tail, flew on 4 
November 1946, 209 being built plus 80 essentially similar F 
Mk 30s in Australia. 

Unquestionably one of the most aerobatic jet fighters 
ever to enter service, the Vampire was particularly note 
worthy for the outstanding lightness and sensitivity of its 
controls at speed, remarkable manoeuvrability being 
demonstrated within the 400-500 mph (645-805 km/h) 
speod range, Between Mach=0-71 and 0-76, however, the 
Vampire tended to porpoise with marked wing buffet. At 
lower speeds, coarse use of the small rudders was neces: 
sary to maintain height in steep turns and the Vampire 
stalled easily in comparatively shallow turns, a wing 
dropping sharply. The power response of the Goblin was 


UK—plus 302 examples of the tropicalised FB Mk9—it was 
ligence-bullt Ln France (67), Italy (80) and India (261) as the 
FB Mk 82, and in Switzerland (100) as the FE Mk 6. 


SPECIFICATION: Vampire FB Mk 5 
Power Plant: One de Havilland Goblin 2 centrifugal-flow 
turbojet rated at 3,100 Tb (1406 ke) thrust, Internal fuel 
capacity, 380 Imp gal (1.600 1), with provision for two 100, 
Imp gal (455 |) drop tanks. 

Performance: Max speed, 531 mph (854 km/h) at sea level 
525 mph (845 km/h) at 17,500 ft (5 335 1), 505 mph (B13, 
km/h) at 90,000 #t (9 145 m); range (with drop tanks), 590, 
mils (150 km) at 350 mph (563 km/h) at sea level, 1.149 mls 
(1843 kam) at 30,000 ft (9 149 m); initial climb, 4,050 ft/min 
ervice colling, 43,500 ft (13 255 m). 


1945, and 268 being built. With the 41st aircraft, the 2,700 Ib 


(1225 kg) Goblin 1 turbojet gave place to the 3,100 1b (1406 leisurely and rapid throttle movements could result in fs * Apove:h Varore FS Weights: Empty, 7,253 lb (3 200 kg); normal loaded, 10,520 


kg) Goblin 2, the 51st aircraft introducing cabin pressuriza- engine surge or flame out. No relight systom was provided j PG tage Tb (4772 ky); max, 12,360 Ib (5 606 ky), 
and tus a fame out rendered a forced landing inevitable, Dimensions: Span, 3H ft 0 in(11,58 m); length, 30 4 in (9.47 

Introduced in 1948 as a fighter-bomber, the FB Mk5 was m); height, 6 #2 in (1,88 m): wing area, 262 sq ft (24.34 m). 
lo prove the most proliferous version of the Vampire and Armament: Four 20-mm Hispano cannon with 125 rpg, plus 
was widely exported, In addition to 1,149 built in the one 500-Ib (226,8-kg) or 1,000-Ib (453,6-kg) bombs. 
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Lockheed F-80 Shooting 
Vasegs: . - ; 


Stars ofthe 6h Flare 


eyotoanocore09 


7 Gabe 12! mm mai 


Star (January 1944). 


More advanced conceptually and aerodynamically then 
either of ils British contemporaries, the Shooting Star was, 
nevertheless, to suffer the indignity, within five years of 
service entry, of establishing that the legacy of advanced 
aerodynamic data left by Germany had already rendered 
firet-gonoration jet fightors patently obsolete, This was ta 
be demonstrated dramatically over Korea late in 1930, 
when the Shooting Star encountered the MiG-15 tn the first 
jetversusjet mélées. The Shooting Star was tolally out. 
classed. Too late for WWII, it was already outdated when 
the Korean conflict commenced a mere half-decade later! 

The first let fighter accepted for operational use by the 
US forces, the Shooting Star was designed by Clarence L. 
Johnson around tho British Halford H-18 turbojet, and the 
XP-80 flew with tis power plant on 6 January 1944. 
Allis-Chalmers' inability to deliver a licence-buill version of 
the HIB within an acceptable timescale dictated funda- 
mental redesign for the General Electric: bal) (/48-GE-11), 
and as the XP-80A, with increased overall dimensions and 
ful tenkage, a further prototype flew on 10 Tune 1044, 138 
days from commencement of redesi 


‘optionally clean aerodynamically, the P-80 set soveral 


design precedinis: it featured hydraulically-boosied con 


trol surfaces, fuselage-mounted airbrakes and adelachable 
afl fuselage. Thirteen YP-80As preceded delivery in Feb- 
ruary 1045 of the first production P-8UA, 677 of which were 
built (including 114 a8 photo-recon #P-80A9). ta be followed 
by 240 P-80Bs with thinner wing. ejection seat and a 

(or injection-boosted 133-A-21 turbojet. The definitive 
moel was th [33-A-23-powered P-B0C of which 798 were 
built during 1948-49, a further 254 A- and Bumodels being 
converted to similar standards. 

The P-8U was redesignated F-80 in June 1938, and with 
‘the appearance of the MiG-15 over Karea was rele 
the fighter-bomber role until April 1953, being withdrawn 
{com {irst-lino USAF squadrons within oight months of the 
end of the Korean coniliet 


USA 
SPECIFICATION: P-80A-1 Shooting Star 
Power Plant: One Generel Electric (Allison-built) [23-A-9 or 
GE-11 centrifugal-flow turbojet rated at 9,850 Ih (1748 kg) 


thrust. Internal fuel capacity, 354 Imp gal (1 608 1), with 
provision for two 17-5 Imp go! (626 |) oF 191-5 Imp gal (8711) 
‘wingtip drop tanke. 

Performance: Max speed, 558 mph (898 km/h) at sea level. 
548 mph (B82 kin/h) at 10,000 ft (3 050 m), 933 mph (858 
ah) at 20,000 ft (6 100 m); range (internal fuel), 780 mls 
(1255 km) at 410 mph (660) km/h) at 35,000 ft (10 670 m) 
(two 137°5 Imp gal) 625 Idrop tanks). 1.100 mls (770 km) at 
407 mph (658 km/h) at 25,000 ft (7 620 m); timo to 5,000 ft 
(1525 m), 1-2 min, to 10,000 ft (3 050m), 2-4 min, to 20,000 ft 
(6.100 m), 5-5 min; service coiling, 45,000 ft (13 715 m). 
Woights: Empty, 7,920 lb (3.593 kg); normal loaded, 11.700 
1b (5307 kg), max, 14,000 Ib (6 350 kx} 

Dimensions: Span, 38 ft 10 in (11,85 m): length, 84 ft 8 in 
(10,54 m): height. 17 ft-4 in (8.45 m); wing area, 237-6 sq ft 
Armament: Six 0:50-m (12,7-mm) Colt Browning M-2 me: 
chine guns with 300 rpg; provision for 2 « 500-1b (226,8-ka) 
or 1,000-1b (453,6-ka) bombs, or 10x S-ln (12.7 
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Grumman F8F Bearcat (augest 1913) 


USA 


Representative of the final generation of piston-ongined 
shipboard fighters, the F&F had its genesis in the earliest 
phases of the Pacific conflict and the impact of the 
minimum-weight concopt Japanese fightors encountered 
by tho US Navy. Tho F8F was conceived as a pure air 
superionty fighter, consciously sacrificing range to speed 
and agility. The principal design aims were climb and roll 
rates al Irast twice those of the FOF (see pages 158-159) 
with 45-50 mph (70-80 km/h) more speed. 

The first prototype (KF8E-1) was flown on 31 August 
3944, with the first of 23 trials aircraft following early in 
February 1945. Somewhat overpowered, the FBF offered 
fantastic accoloration, and its boauttful harmony of contro! 
was aided by ils spring tab ailerons, Stability was rather 
poor, somewhat in the manner of the Spitfice, making for au 
outstandingly aerobatic aeroplane, but the FUE gave litdle 
warning of the onset of a stall, its nose dropping hard and 
twisting violently left. 

Awaiting combat deployment when Pacific. hostilities 
coased, the Bearcet remained in production until May 194 
19 US Navy squadrons flying tho type, OF 872 FBF-1s, the 


last 226 were cannon-armed -1Bs. 
‘The still more powerfu 
(365 built) replaced the -1 on 
the lino m late 1947. 


‘SPECIFIGATION: F8F-1 Bearcat 
Power Plant: One Pratt and Whitney &2000-34W Double 
Wasp 18-cylinder two-row radial air-cooled engine rated at 
2,100 kp at 2,800 rpm for take-off and 2.480 hp at 9.600 ft 
(2.925 m). Four-bladed Acroproduets constent-speed gr0- 
peller. Internal fuel capacity, 154 Imp gal (700), with 
provision for one 125 Imp gal (568) centreline and two 
41085 Imp gal (757 1) wing drop tanks. 

Performance: (With centreline tank) Max speed, 423 mph 
(680 km/h) at 15,000 ft (4570 m); 420 mph (6d) km/h) at 
18,000 ft (5 730 m): range (max externel fuel), 1.416 mls 
(2.270 km); initial climb, 5.610 ft/min (28,50 m1 sec); time 
0 20.000 ft (6 095 m), 4:9 min. 
‘Weights: Empty, 7,323 Ib (3 322 kg); normal loaded, 9,872 Ib 
(4.887 kg); max, 12,740 Ib (5 779 ke). 

Dimenstons: Span, 35 ft 6 in (10,92 m}; length, 27 £8 in(8,48 
1m); height, 13 ft in (4,16 m); wing area, 244 sq f1(22,67 m) 
Armament: Four 050-in (12.7-mm) Golt-Browning machine 
‘guns with 300 rounds of ammunition for each gun, and pro 
vision also for four S-in (12,7-cm) rockets or two 1,000-1b 
(453,6-kg) bombs, 
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Hawker Sea Fury (September 1944) oe 


A contemporary of the Bearcat (see pages 172-173), with of its lineal successor, the Sea Hawk (see pages 160-181) in SPECIFICATION: Sea Fury FB Mk 11 

much the same installed power, butratherlargerand 20 per late 1958 Power Plunt: Ong Bristol Gentaurus 18 18-cylinder two-row 
cent heavier, the Sea Fury was similarly represontative of Compact, sturdy and tractable, the Sea Fury was 0 true radial alr-cooled engine rated at 2,480 hp at 2,700 rpm for 
the zenith of long yoars of propeller-driven fighter develop- pilot's aeroplane, Marginally stable about all thraa axes, it teke-olf and 2,550 hp at 4,000 ft(1 220 m), Five-bladed Rotol 
ment overtaken by technological advances while still in had light and effective controls, and while a comparison conslant-speed propeller. Internal fuel capacity, 200 Imp 
infancy, As with the Bearcat, the Sea Fury's artival aboard with the Bearcat assuredly gave an edge in climb and gal (908 |), with provision for two 45 Imp gal (2041) or 90) 
the carriers signified the beginning of the end of the manoeuvrability to the US Navy fighter, the Sea Fury Imp gal (408 1) drop tanks, 

piston-engined shipboard fighter era. It was to write the was the better weapons platform and the superior Performance: Max speod, 260 mph (740 km/h) at 18,000 ft 
{finalé to its genre in the skies above Korea during 1950-1952. aircraft under instrument flight conditions. (5.485 m), 425 mph (668 kmh) at 30,000 ft (9 195 m); initial 


Initially evolved in both shipboard and land-based ver- climb, 4,320 min (21,94 m, sec): time to 20,000 ft (6 095 
sions, the first prototype flown on 1 September 1944 1m). 5:7 min, to 30,000 ft (9 145 m), 10-8 min; service ceili 
represented the land-based variant, with the fundamen- 35,800 f (10 910 my; range (internal fuel), 700 m 

tally similar “semi-navalised!” (in that it lacked wing folding kam, (two 90 mp gal, 209 I drop tanks), 1,040 mls (1.674 km) 
facilities) prototype following on 21 February 1945, and a Weights: Empty, 9,240 Th (4 191 kg): normal loaded, 12, 
“fully-navalised” prototype flying eight months later, on 12 Tb 45 602 key: mex, 14,650 Ib (6 645 he). 

October. The initial production version, the Sea Fury F Mk Dimensions: Span 38 ft 4¥s in (11. length, a4 ft 8 in 
10, entered service from the spring of 1847. Only 50 F Mk (20.56 m); height, 15 ft 10% in (4.84 m); wing area, 280 99 ft 
10s wore built bofore replacomont by the moro vorsatilo FB Armament: Four 20-mm British Hispano Mk 5 cannon 

Mk 11, 615 of which ad been built when production ended with 145 zpg) provision for 2 500-Ib (226, 

in November 1950. The FB Mk 11 constituted the principal 4.000-Ih (455.tkx} bombs, or 12 4 

Royal Navy single-seat fighter equipment until the advent 5-in (12.7-em) rockets, 
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McDonnell FH-1 Phantom ganuary 1945) 


Use of the turbojet as an aircraft prime mover was to arouse 
US Navy interest irom the beginning of the “forties, but 
application of puse jet aircraft to shipboard operations 
posed numerous problems. Turhojet-powered aircraft con- 
sumed prodigious quantities of fuel: they called for the use 
of a nosewhee! undercarriage with which no flight deck 
experionce existed: their take-off run was excessive by 
carrier standards, rendering catapult launching @ neces 
sity, and their high landing speed demanded improved 
arresting techniques, 

Despite these problems, on 7 January 1943, development 
hegen of a single-seat shipboard fighter. which, to be 
powered solely by turbojets, was to emerge two years later 
as the Phantom. The Phantom was to make two claims to 
fame in fighter annals, one substantive and the other 
vicarious. It was the first pure jet fighlor designed from the 
oulsct for the shipboard operation and it was to be the sire 
of the Phantom Il (see pages 216-217), the most significant 
and efficacious fighter of the ‘sixties 

‘Comparatively conservative and fundamentally simple in 
design, the Phantom was created by a team led by Kendall 


Perkins, and the first of two prototypes was flown as the 
XFD-1 on 26 January 1945 (with only one turbojet installed 
asdelivery of the second was still awaited). Production was 
initiated 40 days later. on 7 March, with doliveries of 60 
ireraft commencing as FH-1s in January 1047. The Phau- 
tom wae operated from a cartier deck for the first time on 21 
uly 1948, emulating the feat of a “hooked Vampire 
seven-and-a-half months earlier which had proved the 
feasibility of carrier-hased jet operations, 

Decidedly underpowered, the Phantom was stable under 
all conditions, but stick forces tended to become unaccep- 
tably light with aft movement of the CG, as when amununt 
tlon was expended. Power variations resulted in only stall 
trim changes, and extension of the undercarriage and flaps 
produced only a mild nose heaviness. At higher speeds, 
however, harsh buffeting, 2 strong nose-up tendency and 
rolling instability strictly limited performance. 

‘The sole US Navy squadron to equip with the Phantom 
became cartier qualified on 5 May 148. Two US Marine 
Gorps squadrons also flew the Phantom, which was finally 
withdrawn from service mid-1950, 


SPECIFICATION: FH-1 Phantom 
Power Plant: Two Westinghouse [30-WE-20 axtal-flow 
turbojets each rated at 1,560 (b (708 kx) thrust. Internal fuel 
capacity, 312 Imp gal (1418 ),-with provision made for 
fone 158 Imp gal (7181) or one 2454 Imp gal (11171) 
centreline drop tank. 

Performance: Max spood, 472 mph (760 km/h) at sva lovel 
485 mph (780 km/h) al 15,000 Tt (2570 m); initial climb, 
4.800 fi) min (24,38 msec}: time to 80,000 ft (8 145 m), 11.0 
nin; service coiling, $4,500 ft (10 515 my; range (with 158 
Limp gal/ 718 Idrop tank), 771 mls (1241 km) at 312 mph (502 
km/h) at 20,000 ft (095 m); ferry range (with 235-6 Imp 
gal/1117 1 drop tank), 910 mls (7.464 km) at 307 mph (454 
kon/tp. 

Weights: Empty, 6,609 Ib (3.030 kg); normal loaded, 0.974 
Uy (2.524 kp): max, 12.500 Th (6 670 ke), 
Dimenstons: Span, 40 {U4 in (1242 m); length, 88 £8 in 
(11,81 my); height, 14 £2 in (4,32 m); wing area, 274 sq ft 
(23,45 m*). 

Armament: Four 0'50-in (12,7-mm) Colt-Browning machine 
guns with 825 rpg, 


oy io MeDornel Fi BB Gear wen ne 


orton cect is 
AL for gunsdmmnecn wate 
13 Semin gum ominor 


14 Paraureamrunten tows 
18 Ammons ayn 


19 Bette cons 
Fe Hse omar man tor 


1 Pr raretsastond 


150 Foto! wat 


17 


Republic F-84 Thunderjet (February 1946) 


‘The first turhojet-powered fighter concelved specifically 
for the radii of action demanded for the penetration 
mission, the Thunderjot also represented the culmination 
of Lirst-goneration US single-seat land-based jet fighter 
evolution. Designed under the aegis of Alexander Kertveli 
il was distinctive among combat aircraft at the thme of Its 
debut in utilising the straight-through airflow concept, 
which, while ponalising intornal capacity. simplified in- 
duction and oxhaust, and was conducive to low internal 
proscure losses. A simple pilotype intake combined 
maximum flow efficiency with the highest possible critical 
Mach number, minimum fuselaue cross section combining 
with a comparatively high fineness ratio to result in 
exceptionally low drag. The wing, mounted in low-mid 
position to minimize interference drag. omployed a com- 
paratively thick (12 por conf) constant-section aerofoll in 
order to accommodate the main undercarriage members 
and the bulk of the fuel. 

‘The first of three (XP-84) prototypes flew on 28 February 
1946, the initial production model, the F-¥4B, flying in June 
1047, introducing an ejection seat and a 4,000 Tb (1 814 kg) 


USA 


185-A-15C turbojet. Two hundred and twenty-six F-U4Bs 
were followed by 191 F-B4Cs with minor changes and 154 
F-84Ds with thicker skin gauges and the 5,000 Ib (2 268 ke) 
J85-A-17D. With the F-84E, the Thunderjet emulated its 
lineal predecessor, the P47, in finding its true forte as a 
Lightor-bomiber, a role in which it excelled. Offering 
‘oxcoptional load-carrying abllity, it provided a very stable 
‘weapons platform and had good instrument flying charac- 
teristics, and the sturdiness to withstand rough airfield 
conditions and battle damage 

The Thunderjet was exceptionally demanding on runway 
length and lacked the agility for effectiveness in fighter 
versusfighter combat, Without external stores It accoler 
ated rapidly owing to its low drag characteristics, quickly 
attaining ils Mach=0'82 Limitation whea, below 15,000 ft 
(4570 m), it produced a sudden and uncontrollable pitch-up 
and, at higher altitudes, extreme buffeting 

Following 843 F-48s, under the impetus of the Korean 
conflict, 3,025 of the definitive F84G model wore built, 


Armament: Six 05 


1,038 of those being supplied with MAP funding to foreign in (12,7-mm) Colt-Browning M3 ma- 


flr forces, production ending in July 1953 


chine guns with 300 rpg. with provision for up to 4.000 Ib 
(1184 kg) of external ordnance. 


SPECIFICATION: F-64G Thundorjot 

Power Plant: One Allison [35-A-20 axlalflow turbojet rated 
11 5,000 Ib (2 540 kg) thrust. Internal fuel capacity, 976 Imp 
gel (1709), with provision for two wingtip and two 
underwing 191°5 Imp gal (870 1) drop tanks, 

Performance: Max speed. 622 mph (1 003 km/h) at sea level, 
575 mph (925 km/h) at 20,000 ft (6 095 m), 540 mph (869 
tiny) at 36,000 ft (10970 m); continuous crutse, 483 anph 
(777 kan!) at 35,000 £1 (10 670 m); time to 35,000 ft (10 670 
1m), 7-9 min, (with externa) tanks), 9-4 min, service ceiling, 
40,500 ft (12 985 mj; range (internal fuel), 670 mls (1.078 
km), (with wingtip tanks), 1,830 mils (2 140 km), (with max 
external fuel), 2,000 mls (3 217 km). 

‘Weights: Empty, 11,095 Ib (5 038 kg); normal loaded, 18,648 
1b (8.457 ke}; max, 23,625 Ib (10 670 ke), 

Dimenslons: Span, 36 ft 5 In (11,09 my; length, 38 ft 1 in 
1,60 m); height, 12 117 in (3,83 m); wing area, 260 sq ft 
(24.15 m’), 
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Hawker Sea Hawk (September 1947) 


Arguably the pre-eminent example of post-WWII combat 
aircraft pulchritude, the supremely graceful Sea Hawk 
shipboard fighter was noteworthy for its ingenious arrange- 
meat of bifurcated intakes and exhaust orifices. Aesthe 
ically an outstandingly elegant aircraft and aerodynamically 
extraordinarily clean, the Sea law laid claim to originality 
not in its wing root loading-edge air intakes but in thelr 
mating with similarly bifurcated oxhaust pipes via a 
‘coustant-thicknoss root chord. This arrangement left the 
fuselage virtually tree of ducting and catered for large- 
capacity fuel tanks fore and aft of the turbojet and, there- 
fore, symmetrical about the CG. 

Conceived as the P.1040 land-based interceptor and 
flown on 2 September 1947, the design was readily 
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adaptable for shipboard use and a “navalised” prototype 
flew almost exactly a year later, on 3 September 1948. The 
production See Hawk F Mk 1 (95 built) flew on 14 November 
1951. aileron oscillation which caused @ loss of lateral 
control being corrected by the Introduction of power 
actuation on the FMk2 (40 built). A strengthened wing for 
external loads produced the FB Mk $ (118 built) this being 
succeeded by the close air support FGA Mk (97 built). The 
definitive production FGA Mk6 replaced the 5,000 Ib (2 268 
kg) thrust Nene 101 with the 103, 86 being built for the Royal 
Navy, with deliveries completed varly 1956, followed by 22 
similar FGA Mk 50s for the Netherlands and 68 (Mks 100 
end 101) for Federal Cormany, production terminating tn 
1961 with a batch of 14 FCA Mk 6s for the Indian Navy. 


SPECIFICATION: Sea Hawk FGA Mk 6 
Power Plant: One Rolls-Royce Nene 103 centrifugal-flow 


capacity, 395 Imp gal (1796 D, with provision for up to 
four 90 Imp gal (409 D drop tanks. 
; Performance: Max speed, 599 mph (964 km/h) 


hig, Tuaat telat 5.200 Tb (2.260 eg) Povo, Catena] fal 


range (internal fuel), 480 mls (772 km), (with two drop 
tanks). 780 mls (1271 km), 
Welghts: Empty, 9.276 Ib (4 208 kg): normal loaded, 13,548 
th (6 143 ku); max, 16,153 Ib (7 827 kg), 
Dimenstons: Span, 89 ft 0 in (11,80 m); length, 39 ft @ in 
(12,08 m); height, 8 ft 8 in (2,64 m); wing area, 270 59 ft 
(25.83 m?} 
‘Armament: Four 20-mm British Hispano Mk 5 cannon with 
_. 200 rpg, with provision for up to four 600-Ib (226.8-kg) 
22) bombs or up to 20 3-in (7,62-cm) or 5-in (12.7-cm) rocket 


a Er \ 


at sca level, 587 mph (845 km/h) at 

20,000 ft (6 095 m). 530 mph (852 km/h} 

at 40,000 [1 (12 190 m); initial climb, 

10 {t/ min {28,95 my sec); time to 10,000 ft 
(3.050 m), 2-0 min, to 20,000 ft (6.095 m), 

40 min; service ceiling, 44,500 ft (13 565 m); 
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North American F-86 Sabre (October 1947). 


An outstanding tachnological milustone in fighter develop- 
mont was roached with the adoption of wing sweepback. 
While the Me 202 (see pages 154-155) claimed the distinc- 
tion of having been the first jet fighter featuring swopt 
wings to attain service, it had utilised sweepback to 
compensate fora forward CC shift rather than as uw anvaas of 
éolaying the onsot of comprossibility. The F-86 Sabre, om 
the other hand, was conceived with full knowledge of the 
aerodynamic advantages to be gained from sweeping wing 
surfaces. It could thus be claimed to have inaugurated a 
second generation in jet fighter development, elbelt an 
honour gained by a mere 13-week lead over the Soviet 
MiG-I6 (see pages 184-185). 

Designed by a toam lod by Raymond H. Rice, the Sabre 
flew as a prototype (XP-86) on 1 October 1947, the first 
production model (F-80A) flying only five months later, on 
1U May 1948, entering USAF service from February 1949. a 
few weeks before its Soviet contemporary joined the V-VS. 
By this time, the Sabre had already been committed to a 
process of dovelopment and incromontal zedesign which, 
over the years, was to result In a dozen major model 


changes and adaptation for five different turbojets. To be 
licence-built in four countries, it was to serve with more 
than two coven air forces and it was to be manufactured 
continuously for 13 years—the last being assembled in 
Japan in February i961—with 0,792 being built in its 
multifarious land-based forms, plus 1,112 examples of 
shipboard models. 

The first production fighter capable of attaining super- 
sonic speed in a dive—Mach—10 being reached easily 
within shout 5,000 it (1 525 m) from a dive commenced at 
36,000 ft (10 975 m)—the Sabre was, nevertheless, some- 
what underpowered, and while a good gua platform, in 
perpetuating the use of six fifties it was deficient in 
firepower. Committed to the Korean conflict with the 
operational début of the MiG-15, its superlative handling 
qualities and genuine transonic capabilities compensated 
for infertority im acceleration, manovuyrabilily and altitude 
porformancs by comparison with its Soviet adversaty. 

‘The F-86E model with “all-flying” tail, which appeared in 
1951, eliminated many of the F-86A's undesirable compres 
sibility effects, [ts 2 limitation was its pilot's tolerance 


rather than that of the airframe, and it was one of the few 
fighters of its generation that could be termed viceless, 


USA 


SPECIFICATION: F-88E Sabre 

Power Plant: Oue General Blectric J47-GE13 axialflow 
turbojet rated at 5,200 Ib (2 359 kg). Internal fuel capacity 
879°5 Imp gal (1725 1), with provision for two 1737 Imp gal 
(7901) drop tanks, 

Performance: Max speed. 670 mph (1 003 km/h) ot sea level, 
{601 mph (967 ki/h) at 35,000 ft (10 670 m): avarage cruiso, 
537 mph (864 km/h); initial climb, 7,250 ft/min (36.83 
‘my see); time to 30,000 11 (8 145 m), 6-3 min; service ceiling, 
47.200 ft (14 385 m); combat radius (internal fuel), 321 ml: 
(517 km), (with drop tanks), 424 mls (682 km); ferry range, 
1,022 mls (1645 km). 

Weights: Fmpty. 10,848 th (4 919 ke}: loaded (clean), 14.856 
Th (6 730 ke); max, 17,806 Ib (8 077 ky). 
Dimensions: Span. 37 {14 in (11, $1 m); length, 
(13,44 m); height, 14 ft 994 tn (4,51 m); wing are 
(26,74 m*) 

Armament: Six 0 50+in (12,7-mm) Colt-Browning Mel ma- 
chine guns with 267 rounds of ammunition for cach gun, 
‘with provision for two 1,000-Tb (453.6-kg) bombs or sixteen 
5-in (12,7-om) rockets. 
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Mikoyan-Gurevich MiG-15 (december 1917) 


To be numbered among the most significant warplanes in 
ihe history of military aviation, the MiG-15, together with its 
US counterpart, the F-86 Sabre (see pages 182-183), ropre- 
sented a radical advance in fighter tochnology and initiated 
what was to he seen as a second gonoratfon in jot fighter 
development, Both wero brilliant desigas evolved contem- 
porancously, the prototype of the US fighter Lying exactly 
13 weeks before the Soviet fighter. Both were to manifest 
clear advantages and disadvantages when compared one 
with the other, but the comparative Insses that they were to 
sustain when pitted in combat over Korea wore to give a 
misleading impression of their relative capabilities. 

Jn Korea, the overriding factor was the higher slandard of 
training of the Sabre-mounted USAF pilots, Flown by equally 
proficient pildts, the outcome of any encounter between 
Sabre and MIG-15 would have depended on a combination 
of allitude and opportunity to exploit their differing charac- 
teristics. Smaller and lighter than its US counterpart, with 
an appreciably better thrust-to-weight ratio, tho MiG-15 was 
the less sophisticated acraplane from the equipment view 
point, and conceived for high-altitude bomber interception 


Soviet Union 


with armament optimised for this task, it was not ideally 
suited for fighter versus-fighter combat and was thus at a 
disadvantage in the type of mélée to which it was committed 
in the Korean War, 1950-1953. 

It was capable ‘of out-climbing and out-manceuvring 
the Sabze, however, and it offered better acceleration 
Furthermore, it had several thousand feet in hand when 
the US fighter ran out of ceiling. Conversely, the MiG-15 
suffered directional snaking above Mach 0°86 and displayed 
a tondency to drop a wing and flick into a spin If forced to 
manoeuvre at medium altitudes. The F-86 Sabre, unlike its 
Soviet counterpart, did possess a genuinely transonic air 
framo; its handling al transonic speeds endowed it with a 
definite superiority as a gun platform and the ability to 
luse its opponent in a dive 

Conceived to meet a specification formulated in March 
1946, the first prototype of th MIG-15 [uw un 30 Decomber 
1947'as the 1310 with an imported Rolls-Royce Nene 2 
congine. Varlous dasign revisions resulted in the ‘Type S, th 
series entering production mid 1948, with service 
doliverios commencing in spring 1949. Many variants of the 


Armament: Ono 37-tm Nudelman N-s7 cannon with 40 
rounds and two 23mm Nudelman-Suranov NS-23KM 
cannon with 80 rp. 


5Fderived 5.952 Ub (2 700 
engine which was to be built in larger numbers 
than any jet fighter before or since. 


SPEGIFIGATION: MIG-15 (Type 8) 
Power Plant: One Klisiov RD-45F (Rolls-Royce Nene doriv- 
ative) contrifugal turbojet rated at 5.005 Ib (2 270 kg) static 
thrust. Internal fuel capacity, 921 Imp wal (I 460 ). 
Performance: Max speed, 652 mph (1 050 km/h) at sea level, 
a8 mph (1 048 km/h) at 9.840 ft (3 000 m), 640 mph 
(1.031 km/h) at 16,405 ft (5 DOU m), 623 mph (1 004 km/h) 
ft 26,245 ft (B O00 m); range, 882 mls (1 420 km) at 236 mph 
(380 km hy at 39,870 Ht (12 000 m), with two 54-4 Imp gal 
(247.51) drop tanks, 1,162 mls (1620 kin): initial elton, 
8.268 ft/min (42 mv soo). 
Wolghts: Empiy equipped, 7.890 tb (9 992 kg); normed 
loaded (clean), 10,595 1b (4 808 kg). 
Dimensions: Span, 33 {1 07s in (10,08 m); length, 8241114 in 
(30.04 m), height, 12 ft 16 in (3,70 m); wing area, 

74 sqft (20,60 10), 
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Avro Canada CF-100 Canuck danusry 1950) Canada 


Lae A OF-100 Uk, heen pradueton versian of he Canuck develop 2 warplane tailored to AIR-7-1 as a national SPECIFICATION: CF-100 Mk 5 
Soe arr ge pean es sn oe wr td Programme. ‘This was to emerge four yaar lalor in the Powor Plant: Two Avro Oronda Mk 14 axial‘ow turbojota 
‘ shape of the CF-100 which was 1o be deceptively con- each rated at 7,275 Ib (3 700 kg). Internal fuel capa 
‘The tscuo by the Canadian Depart mont of National Dofence servative in aerodynamic configuration, 1,950 lmp gal (8 137 }), with provision for two 243 Imp 
Jate in 1045 of roquiremont AIR-7-1 introduced a new factor Designed by a team headed by John Frost and first flown (1 105 I) wingtip tanks: 
into the fighter design equation: optim: a on 19 Tenuacy 1950, the GF-100 featured twin turbojets Performance: Max speed, 624 mph (1.004 ki!) or M=08 al 
combination of climatic and geographic conditions. ALR.7- surmourting @ thin, unswopt wing and Hanking a slim, sca level, 500 mph (949 km, h) at 5,000 # (1 525 m), 560 mph 
was not unusual in calling for a twinengined two-seat circular-section fuselage into which they wore faired to (901 km, h) or M~0:85 at 40,000 ft (12 1990 m): range cruise. 
fighter possessing around-the-clock all-weather capability produce an slmost aerofoll-section central body contribut- 447 mph (722 km/h) or M~0-68 at 36,000 ft (10 975 m) 
but it included some particularly demanding aspects. In ing 80 per cent of the total lift. The first series version, the initial climb, 8,500 fl’ min (43,2 ma/soa): time to 40,000 ft (12 
order to provide in-depth defence of Canada’s immense Mk 3 (70 built) flew on 11 October 1952, and was 190 m), 8:0 min: combat radius (internal fuel), 700 mls 
Arctic frontier, AIR-7-1 called for an operational radius of at succoadad by the 6,359 1b (2 882 kg) Orenda$:powered Mk (1 126 km); max range (with wingtip tanks), 2,900 mls 
loast 750 miles (1 207 kin), Including 15 min combat, on 4A and 7,275 Ib (3 300 kg) Orenda M-powered Mk 4B. the (3.700 kin} 
internal fuel; the fighter had 0 oporato over’ an former (137 built) retaining the Mk S's ventral tray of eight Weights 
ambient air temperature range of —57°C to 145°C, and 0'50-in (12,7-mm) M3 guns, and the latter (144 built) $3,600 Tb (15 240 kgy: max, 36,465 Ib (18 540 ky) 
it had to be able fo utilise austere and confined bases in the having # ventral rocket pack ag an option, both mounting Dimensions: Span (over pods). 60 ft 10! in (18,55 m) 
most adverse weather wingtip rocket pods. Thy defluitive model, the Mk 5 (320 (without pods), 67 ft 2% in (17.42 m): length, 54 f 135 an 
The era af the all-weather turbojet fighter having harely built), featured @ O-ft (1.03-m) wing extension and dis- (16,50.m); height, 14 {16 in (4,42 m): wing area, 579°14 sq 
dawned. it was hardly surprising that a combat aircraft carded the ventral pack in favour of larger wingtip pods, (63,80 m"). 
capable of fulfilling AIR-7-1 was neither in existence nor production ending Armament: Fifty-two 2:75-in (70-mm) folding-fin rockots in 
prospoct. What was surpetsing was Canada's decision to Tate 1956, i) : feach of two wingtip pods 


Empty, 23400 Ib (10 478 kg): normal loaded, 
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Republic F-84F Thunderstreak (ure 1950) 


With practicability of wing swoopback provea as a means 
of delaying compressibility onset, studies were nade of its 
application to a variety of existing straight-wing fighters as 
potentially economical means of enhancing performance. 
Most such were of dubious feasibility, and. in the event, 
only two of US origin wore pursued to the extent that 
production dorivativas rosulted: tho FOF Cougar (seo 
pages 192-193) and the F-84F Thunderstreak. Insofar as 
the latter was concerned, however, incremental redesign 
prior to production was to produce a fundamentally new 
aeroplane, retaining no commonality with its precursor, the 
F-84E Thunderjet (see pages 178-179), 

Coneeived during a period of ncute governmental pars 
mony towards now warplane dovelopmont, tha Fas? 
stemmed {rom a late 1948 proposal to mato the fuselage of 
the existing F-84E with new swept surfaces, thus offering 
substential performance increment yet utilising up to 60 
pet cent of existing tooling. This union was duly flown as 
the XF-l4F on 3 June 1950, but in order to take full 
advantage of its more advanced aeradynamtc charac 
teristics, redesign of the fuselage was undertaken to pormit 


USA 


installation of the more powerful Wright [05 turbojet, 
equipped with which a further prototype, designated the 
YEBAF, flew on 14 February 1951 

Numerous additional changes eradicated the last con 
monality with the F-645 before the first production F-64P 
flow on 14 Fobruary 1951, service phaso-n by the USAF 
commencing in 1954, Optimised for the fighter-bomber mis- 
sion, the F-4F proved exceptionally demanding on field 
length, and, at the lime of its service début, ils landing 
speed was considered dauntingly high. Underpowered with 
external loads, the F-84F tended to wallow in the climb-out, 
lacked acceloration and was particularly susceptible to 
high-spood stalling. Some of its less pleasant handling 
characteristics wore alleviated with the introduction of an 
“allilying” tail with the 270th (F-86F-25) and subsequent 
aircraft, and it was to prove an exceptionally rugged aircraft, 
it xlable weapons platform and capable of lifting formidable 
siores loads, 

A total of 2.711 F-840 Thunderstreaks was built, 1,301 of 
these being supplied to NATO air forces from 1955 and 
serving until tho carly "seventies 


— SPECIFICATION: F-04F-50 Thunderstreak 

‘ Power Plant: One Wright [65-W-7 axial-‘low turbo 
‘at 7,800 Th (9538 kg). Internal fuel capacity, 475 Imp gal 
(2.1601), with provision for two 191-8 Imp gal (876 1) a7 475 
Imp gal (1705 1) drop tanks, or (for ferrying) two of each. 
Performance: Max spec, 658 mph (1059 km/h) or M—0-864 
at sea level 612 mph (985 km/h) or M—0-92 at 38,000 fl 
(20 670 m); max cruise, 539 mph (B67 km/h); combal radius 
(bvo 375 Imp gal/1705 | drop tanks), 856) mis (1.378 km): 
ferry range (max external fuel), 2.343 mis (3770 km): initial 
climb, 7,400 ft/min (37,59 m, 60); timo to 35.000 ft (10 670 
1), 7-2 mn; combat colliny, 44,850 ft (13 670 mp, 
13,639 Ib (6189 kg}: combat, 18,700 Ib 
loaded, 25,226 lb (11.442 kg); sna, 


rated 


Dimensions: Span, 95 ft 74 in (10,24 m)\ length, 43 
28 m); hoight, 15 ft 0 in (4,87 m); wing area, 
1m’). 

Armament:Six0'50-1 1m) Colt-BrowningW-8 machine 

guns with 300 rpg, and provision for up to 6.000 Tb (2 722 kg) 

of external ordnance. 
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Hawker Hunter (uiy 1951 


Acknowledged as the classic single-seat fighter of the 
fifties, the aesthetically-unsurpassed Hunter was the first 
genuinely transonie British service aircraft. First flown on 
21 July 1051, the Huntor suffored a somewhat protracted 
ostation and did not eater the RAF In its initial F Mk 1 
service form for three years, until July 1954. Even then, 
serious teething problems remained to be resolved, such as 
pitch-up, ineffectual longitudinal control at high speed, and 
engine surging and pitch-down during gun firing, but sts 
fundamental shortcoming, inndequate internal fuel tank- 
age, was insoluble, 

The principal problems were eradicated and the fuel 
problom was mitigated with the F Mk 4, which flew on 20 
October 1954, by a nominal increase In laternal capaelty 
and provision for drop tanks, and the Hunter began to 
establish a reputation as @ “pilot's aeroplane” in every 
respect. It was to prove tolerant to most kinds of ubuse, 
offering flawless handling with very few limitations, ancl its 
relatively low wing louding and, for its day, comparatively 
high powor-to-weight ratio ronderod it an exhilarating 
aircraft to ily. 


Extraordinarily robust, a fact belied by its fine contours, 
the Hunter was to see almost two decades of first-line RAF 
sorvico, its last operational roles boing those of ground 
attack and tactical reconnaissance as the FGA Mk 8 and FR 
Mk 10 respectively, these both being conversions of the 
definilive F MK @ single-seal production coded which lad 
entered service from June 1958, Production of the Hunter 
was to continut into 1959, with a total of 1.972 being 
comploted of which 445 were licence-built in Bolaium and 
the Netherlands, Of these, almost one-third wore later to be 
relurbished and converted for a variety of roles for the RAF 
and a dozen overseas customers. 


SPECIFICATION: Hunter F Mk 6 
Power Plant: One Rolls-Royce Avon 207 axial-flow turbojet 
rated at 10,150 Th (4605 kg) static thrust. Internal fuel 
Ccapnenty, 362 Imp gal (1 782 1) with, provision far four 100, 


Imp gal (455 1) or two 280 Imp gal (1 046 |) and two 100 Imp 


gal (255 1) drop tanks, 
Performance: Max speed, 715 mph (1 150 km/h) or 
0-938 at sea level. 623 mph (1 O02 kt, h) or M=U-845 al 
386,000 ft (10.975 m); tactical radius (internal fuel/ high- 
altitude intercept mission), 228 mls (367 km), [-LO-iIT 
swith 24 x 3-in, 7,62-0m rookots and two 230 Imp gal/1 046 1 
drop tanks), 443 mls (713 km): fercy range (max external 
fuel), 1,900 mls (3058 km); initial climb, 17200 ft/min 
(87.37 m/sec}: time to 40,000 ft (12 190 m), 4:95 min 
Weights: uipped. 14,122 Ub (6.405 ky): loaded 
(clean), 1 


100 rouuds uf wuumunition for each cannon 
and up to 3,600 1b (1 633 kx) of extornal 
ordnance (for example, two 1,000-Ib/ 454 
-kg bombs and 24 sin)? rockets}, 
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Grumman F9F (F-9) Cougar (eptember 1951 


With the adoption of wing sweepback for land-based 
fighters, designers of shipboard counterparts began to 
evaluate the effects of this development on their future 
progeny, The swept wing at first appeared incompatible 
with cartier requirements, It increased dihedral effect, 
decreased damping in roll, and it adversely affected the 
relationship between adverse yaw duo to rolling and the 
stability of the aircraft. Furthermore, there seemed little 
likelihood that the swept wing could offer acceptable 
carcier approach speeds. 

‘After protracted evaluation of the problems, Grumman 
Aircraft Engincering decided to adopt the most economical 
‘and low-risk solution to the development of a swept-wing 
carrier fighter by emulating Republic Aviation ard applying 
sweop-back to an existing aircraft with unswept surfaces. 
‘The subject of this development was the FOF- Panther, which 
had become the ficst naval jel fighler lo see combat when it 
bevan Korean operations on 3 July 1950. The problem of 
approach speeds had been resolved with the Panther by 
camhining leacling-eclge slats with trafling-edga flaps. This 
arrangemnnt was retained for its swept-wing derivative, 
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but the chord of the slats was increased and the flaps were 
extended along three-quarters af the spon, The ailorons 
were supplantéd by upper-siirfaco spoilers and foncos 
were added ta reduce spanwise flow: 

‘Within the phoaomenally short time of six mouths, 
swept wing prototype, the XPEE-5, was completed and 
{lawn on 20 September 1951. This retained the fuselage and 
vertical tail surfaces of the F9F-5 Panther, and the first 
production deliveries to the US Novy hegan as the PaF-6 
Gougar barely more than thre 

The flying characteristics of the Cougar ramained esson- 
tially similar to those of the Panther. Handling was 
pleasant, control response was good. It was relatively agile 
tnd there were no significant restrictions on fighl man- 
oeuvres, and stalling speeds were virtually indentical. But 
whereas the Panther had a critical Mach number of 
003, which it could only reach in a dive accom. 
panied by severe buffet and almost =~ 
uncontrollable pltch-up, its mom 2g 
practical limitation being Mach 0" 
0:79, the FOF-6 could attain 7 


nove! tna zante 
Seah san ie 


Mach —0°86 al seu level ancl 0-895 al 35.000 ft (10670 m) In 
Jevel flight. 

he first service shipboard swepl-wing fighter, the FOF-6 
(758 built) was followed by the F9F-7 (178 built) with the 
1.050 Ib (3 152 kg) Allison [23-A-18, the definitive fighter 
model boing the FAF-8 (R01 built), whieh, first flown on 1 
December 953, introduced an B-in (20-cm) fusclage exten 
sion to increase internal fuel capacity, discarded the slats 
to permit installation of leading-edye tanks, and hada 15 per 
vent wing chord increase to improve the critical Mach 
number by providing a relatively thinner section. In 196: 
the FOF was redesignated [-9, A training variant (TE9]} 
vomained in service until early in 1974, 


SPECIFICATION: FAF-8 (F-9]) Cougar 
Powor Plant: Ono Pratt & Whitney J48-P# contrifusal-fow 
turbojet rated at 7.250 lb (3 240 kg) static theust, Internal 
fuel capacity, 885 Imp gal (40241), with provision for two 
125 Imp gal (368 1) drop tanks. 

Performance: Max speed, 042 mpl (1.035 km/h) or M—04, 
combat radius, 448 mls (713 km); range internal fuel), 1,209 
mils (1 945 km) at 516 mph (830 km hy at 38,000-42.000 ft 
(11 580-12 800 m); initial climb, 4,800 ft/min (24.36 msec): 
lime to 20,000 ft (6 095 m), 4-8 min, to 30,000 ft (9 145 a), 
8:3 min; service colling, 42,000 ft (12 800 m). 

Weights: imply, 11,806 Ib (5 382 kg}; normal loaded (clean), 
20,088 Tb (9 710 ky); maximum gross weight, 24,763 Ib 
(11.232 kg) 

Dimensions: Span, 34 it 6 in (10.51 m); length, 42 1 2 in 
(12,85 m); hoight, 12 ft 2% in (3,72 m): wing area, 387 sq ft 
(31,30 m*) 

Armament: Four 20-mm M-3 cannon with 190 rounds of 
‘ammunition per gun and provision for two AIM-8 Sidewinder 
iro-nir missiles or up to four 500-Ib (226,6-ka) bombs. 
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Mikoyan-Gurevich MiG-19 (May 1952) 


overshadowed by ancestors which saw combat over Korea 
and descendants capable of bi-sonic performance, the 
MiG-9, as the first Sovlot production fixhter capable of 
sustained supersonle speed in level Right justilies « position 
of some importance in combat aircraft development annals. 
Flown appreciably before its US contemporary, the F-100 
Super Sabre (see pages 190-199), its development for pro 
duction was, owing to the then existing techn ological Limi- 
tations of the Soviot aircraft indusiry, perforce more 
lejsuroly. Thus, the US fighter, subjected to an accelerated 
development tempo previously unsurpassed, wes to gain 
the distinction of being both the first genuine supersonic 
fighter and the first to achieve service status, 

‘The MiG-19 evolved from a series of experimental acto- 
planes, its first genuine prototype being considered the 
1-360 (SM-2) flown on 27 May 1952. It mated the centre and 
rear fusolaze, tail assembly and twin AM-5 engine instal- 
lation of the 340 (SM-t) MiG-I7 derivative with the 55 deg 
‘pl wing and forward fuselage of the [-350(M), The Intter, 
with a single Lyulka TRA engine, had first flown on 16 June 
1951, but poor engine reliability hari confined testing to five 
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flights, The paired AM-5s afforded insufficient power for 
supersonic speed in level flight, this not being achtoved 
until the late summer of 1953, when Mach 112 was 
attained with the aid of aftorburning AMSA engines 
By this timo, tho low-set horizontal tail arrangement first 
flown on the L350(M) had been adopted and pre-series 
production initiated as the MIG-19F. 

‘The pre-series aircraft presented numerous prob- 
lems, the most serious being elevator lueffuctiveness at 
high speeds ond engine unreliability. Various changes 
wore progressively Introduced in a further prototype, the 
SM-9 flown on 5 January 1954, the incremental mode 
fications Including more powerful RD-9 engines and a 
slab-type all-fiying horizontal tail, large-scele production 
being ordered on 31 August 1955 as the MiG-195. This 
basic model emenged as an extremely agile and offoctive 
day interceptor, with outstanding acceleration and man- 
oeuvrability up to medium altitudes, although suffering 
somewhat critical low-speed handling and stability. Pro- 
<uction was phased out in the Soviet Union late 1957, and in 
Czechoslovakia in 1961, but continues in China (as the F-6), 


SPECIFICATION: MiG-19S 

1 Plant: Two Tumansky RD-BB turbojets each rated at 
9.782 Th (2 600 kg) theust dry and 7.185 Ib (3 250 kg) thrust 
with afterhurning. Internal fuel capacity, 808 Imp gal 
(9.0761), provision for two 167 Imp gal (760 D drop tanks. 
Performance: Max spoed (clean), 602 mph at $2,810 ft 
20 000 m), or M=1-35, (with two drop tanks), 745 mph 
(1.150 km) h), of M=112; range cruise, 590 mph (950 km/h) 
ft 82,810 f1 (10 000 m): max range (clean), 63 mls (1 390 km) 
at 35.920 ft (14 000 m), 910 mls (500 ka) at 3,280 ft (1.000 m), 
(with drop tanks), 1,366 mls (2 200 km) at 45.920 ft 
(22.000 my); inital climb (max take-off weight), 22,640 ft min 
(215 msec); time to 32.810 ft (10 000 m). 1:85 min, 
Weights: Empty equipped, 11,399 Ib (5. 172 ka); loaded, 
10,814 1b {7 400 ky); max, 19,621 Ib (8 900 kg), 
Dimensions: Span, 29 ft 6/s in (9,00 m); length (excluding 
pitot), 41 #4 in (12,60 m); height, 12 ft 92 im (3,90 m): wing 

60°1 sq ft (28.00 m: 


2 Three 30-mm Nudelmann-Rikhtor NR-30 cannon 
rounds for fuselage-mounted gun and 75 rpg for 
wing root weapons 


2 built MG-108 (ten 
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Dassault Mystére IV september 3952) 


Reflecting the renaissance of French combat aircraft design 
expertise alter the lapse of a decade, the sertes of single: 
seat fighters evolved by Avions Marcel Dassault In the late 
“forties and early ‘fiftics was dostined to by overshadowed 
by the company’s dolta-winged fighter progeny that were to 
omorgo lato in the latter decade. Nevertheless, with the 
Mystere IVA, French Bighter design could he considered 
to have regained international stature, 

Dassault had pursued a low-risk policy of incromontal 
development in mating tho fusolage of the stralght-wing 
Ouragan, the first French jet fighter of Indigenous design to 
attain production, with moderately swept surfaces to 
produce the Mystére In 1951. This was to be manufac- 
tured In limited numbers for the Armée de lAir, but 
possessed little more than a conceptual similarity to the 
Mystere IV, the appellation “Mystére” having beon 
adopted by Dassault as a gonoric dosignation for a series of 
swept-wing fightors, Dosigned {o achieve genuine transonic 
porformanca, the Mystere IV, by comparison with the 
Mystire Il, had quarler-chord sweepback increased! from 
30 to 36 degrees and the wing thickness-chord ratio 


France 


reduced from 90 to 7-5 per cent, a prototype powered by 
6,283 1b (2 850 ky) Tay 250A turbojet flying on 28 Septem 
ber 1952 

In April 1953, 225 examples of, the now fighter wore 
ordered under the off-shore proctrement proxrainne as 
Mystére TVAs for the Atmeu du T'Air and a supplemen- 
tary order for @ further 100 was placed by the French 
govornmeal, In the event, this order was to be cut back and 
60 of the aircraft were to be delivered to Israel. an 
additional 110 being ordered hy India to bring total 
production to 411 aircraft with completion late 1958. 

‘The Mystére IVA possessed the shortcomings of most of 
its contemporaries. It waa undorpowored and possessed 
inadequate internal fuel capacity: It could exceed Mach 
unity In a dive, transonle speeds being accompanied by 
buffeting and barely controllable pitch-up: climb and 
acceleration were poor and directional shaking at speed 
reduced its value as » gun platform, When flown in combat 
by the Israelis in the 1956 Middlo Bast conthet it proved 
inferior in climb and manaouvrability to the MIG-15. pilot 
quelity playing a major pari in the success of the French 


fightor, and in the Indo-Pakietan war of Soptombor 1985, 
the Mystéze IVA was largely relegated to the close air 
support role particularly suited to iis subust structure, 


SPECIFICATION: Mystére IVA 
Power Plant: One: Hispano Suiza Vordon 350 centrifuga! 
flow turbojet rated at 7.715 Ib (3.500kg) static thrust 
Internal capacity, 396 Imp ual (1 800 D, provision for two 
187°5 Imp gal (625 1) or 181°5 Imp gal (825 1) drop tanks. 
Performance: Max speec!, 607 mph (7 063 kmh) orM—0-807 
at sea level, 601 mph (987 km/h) or M—0-81 at $6,000 it 
(10975 m)stactical radius [internal fuel, high-altitude inter 
Cept mission), 205 mls (5:10 km): range (internal fuel), 547 
mls (880 km), (max external fue. L018 mis (1 640 km}: 
intial climb, 8.415 ft/min (42,75 m/see): service calling, 
180 fe (13 100m). 

Woights: Empty equipped, 12 
loaded, 16,580 Ih (7 498 ky): max, 20,050 Ib (9.095 kg) 
Dimensions: Span. 36 ft 5% in (11.12 m): length, 42 fF 18s in 
(12.85 m): height, 19 ft 1 in (4.60 m); wing aren. 34445 sq ft 


00 Ib (5874 hy), noranal 


Armament: Two 30-mm DEFA 541 cannon with 160 rpg and 
provision for two 19 x 68-mm rocket pods or two 1,000-lb 
(453.6-kg) bombs, 
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North American F-100 Super Sabre (iy 195s) 
‘? 


USA 


Signifying a quantum advance in fighter performance when 
ved operational capability with the USAF late in 
jer 1954.’ the F-100, as the world's first combat 
aizceaft capable of sustainod lovolflight supersonic por- 
formance, was one of the true epuch-markers in fightar 
development annals. Noteworthy also for the brevity of its 
prototype-to-production cycle, it was fiest flown (as the YF- 
100A) on 25 May 1953, with the first production model (F- 
100A) following barely five months later, on 14 October. Tis 
Soviet counterpart. which was fo evolve ass the MiG-19 ( 
pages 194-195), in fact flow a vear earlier, but the F-100 
was nevertheless to be both the first combat alrerait to 
achieve level-fight supersonic speeds and also the first 
lo achieve service status, 

Whereas the F-100A was essentially an air superiority 
fighter, ils successor, the F-100C featured six external 
ordnance stations for the fighter-bomber mission, and the 
Gefinitive production model. the more sophistiested and 
versatile F-100D. was optimised for this role. Whon pro 
duction terminated in October 1959, a total of 2,192 Super 
Sabros had boon dolivored. 


SPECIFICATION: F-100D Super Sabre 
Power Plant: One Pratt & Whitney J57-P-21 or 218 axial- 
Row turbojet rated at 19,200 Ib (4.827 kx) military dry thrust 
and 16,000 Ib (7 258 kg) with aiterburning, Internal fuel 
capacity, 890 Imp gal (4 500 |), with provision for two 278 
Imp gl (1268 |) and two 186:5 Imp gal (757 1) drop tanks. 
Performance: Max spood, 927 mph (1 492 kin/h) or M— 1-30 
at 95,009 ft (10 670m), 739 mph (1.190 ki h) or M=0°97 at 
sea level; max initial climb, 22,400 f1) min (113,78 m/sec} 
combat ceiling, 51,800 ft (15 838 my; combat raciius (max 
external fue). 590 mls (984 km) at 887 moh (945 km/h) at 
'30,500-89,000 ft (9 295-71 885 m), (internal fuel and six Mk 
82 Snakoye bombs), 278 mls (448 km): ferry range (max 


max, 38,048 Ib (17 258 ke). 
Dimensions: Span, 38 ft 9'4 In (11,82 m); length (excluding 
pitot), 49 ft Str in (15.03 m)}, height, 16 f1 2! in (4,94 m) 
wing area, 400-18 sq ft (37.18 m*) 
Armament: Four 2i-mm M30 cannon with 200 rpg and up 
to 6,000 Th (2 722 kg) of external ordnance, 
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Lockheed F-104 Starfighter (rebruary 1954) 


With its gengsis in the Korean War, the Starfighter was 
first of the b-sonic fighters generated by experience of that 
conilict, Original in concept, it represented a radical 
advance in the state of the art and few aircraft have had 
greaterimpacton fighter technology. Conceivedby Clarence 
Johnson purely asa high-altitude air superiority fighter, the 
Starfighter was toundergo an extraordinary metamorphosis 
for multivole operation, being ontirely restressed to meet 
new strength requirements with full external loads and to 
permit low-altitude missions without placard restrictions. 
In the process, it was to become one af the most con 
troversial war-planes ever manufactured in quentity 

First flown (as the XF-104) on 7 Februcry 1954, tho 
Starfighter was characterised by a diminutive unswept 
‘wing of thin (3:4 per cent) thickness-chord ratio mounted 
immoderately far aff on an inordinately long, slim fuselage. 
Ponaltios wore to he paid for ils role transformation. wing 
loading increasing from the 96 Ib/sq ft (468.71 ke/m®) of 
the clean F-U4A interceptor to no less than 158 Ihy sq ft 
(771.42 kg, m*) for the ultimate mult-role dorivative, tha F 
1048, in fully Taon condition. 


Despite fundamental unsuitability for tactical strike, the 
Starfighter became the subject of an immense nmults 
national manufacturing programme (as the F-103G), being 
built in Europe, Canada (es the CF-104) and fapan (in the F- 
104] dedicated interceptor variant). The final mode), thy F- 
1045 developed jolntly by Lockheed and Accitalia, was first 
flown in 1988, having @ 17,900 Ib (8 120. kg) |79-GE-19 
engine, additional stores pylons, provision for AIM~7 Spar 
row Il air-to-air missiles and a maximum wolght of 
31,000 Ib (14062 kx). The production of 205 aircraft 
was completed in Italy tn the latter part of 1978. This 
brought the overall total of Starfighters built to 2.538, of 
which 737 wore built by Lockheed, 


SPECIFICATION: F-104G Starfighter 
Power Plant: One General Flectric 179-GE-I1A turb 
rated at 10,000 Tb (45:18 kg) dry thrust and 15.600 Ib (7 
kg) with aftecbnrning. Internal fuel capacity. 847-9 Imp gol 
(3.858), including 101°5 Imp gal (462 1) gua bay tank, with 
provision for two 283 Imp wal (1287 1) wingtip and two 
824-7 Imp gal (1476 l) underwing drop tanks 


Performance: Max speed, 1,828 mph (2 187 km/h) ap M=2-0 
a 5,000 ft (10670 m), AGO mph (13h4 km/h) or M=1-13 at 
sea levels max initial climb, 38.000 ft/min (243.8 m/sec 
combat ceiling 50,000 ft (15,240 m); combat radius (baste 
support mission with four drop tanks and two 1,000- 
Th 453,6-kx bombs), 619 mls (996 km) at 586 amp (9:3 kan, i) 
‘al 27,900-33,700 It (6675-10 270 mj, (M=20 intercept 
mission with four drop tanks). 294 mls (476 km); ferry 
range. 1,75 mls (3 017 km), 


i 


bomber), 14.054 Ib (6 375 kg): ct 
Th (9.073 kg), (fighterbomber}, 20,040 Ib (9 302 ky); max, 
29,038 Ib (13 172 ka). 

Dimenslons: Span. 21 {1 10% in (6,07 m); length, 54 ft 9% in 
(16,70 m); height, 13 11 6 in (4.11 mj; wing area, 196-1 sq ft 
(08.22 m’), 

Armament: One 20-mm M-61 rotary cannon with 7 
‘and up to 4,000 Ib (1814 kg) of external urduancs. 


rounds 


Kertotectieed dweaiay 98 44 Saray amore 
Pak Sawer ee 


Bane sarrer an 


3 amen : 


20 Face bn soa tn 


Lett: F086 Strigteers 


714 Sa 


i 
M0 Enaspcyransayaeske 
1B Pema nse 


10 Genet Beene 73GE 39 


octane 


1 Liang a 


vet 161 pyonanssmen 


Wa (Er se 2 Se mm FAR 
Ned Wo ara 
eas 15 su 


USA 


ler capable of genuine level 
e. the F8 Crusader was 
miablesincidence wi 


‘The first service shipboard fig! 
flight supersor 


the atta 
14 adaption of 

high altitudes. ensuring good pilot visi 
times. Acceptable carrier ey ds we 
by combining hinged wing 
flaperons and conventional fl 


ir superiority vei 


I being Uh 
manufacture ending early 1965 with [,281 Gi 
From 1986 through 1970, 5 


orwont re 


boun- 


SPECIFICATION; F-8H Crusader 

Power Plant: One Pratt & Whitney 157-P-420 turbojet rated 
‘at 12.400 Ib (5 625 kg) dey thrust and 10.600 Ib (8 890 ka) 
with aftorburning. Internal fuel capacity. 1.122-5 imp 4 
6 108 }). 


Performanee: Max speed. 702 mph (1227 km h)orM=10.at 
sea level, 1,156 mph (1 860 km/h) or M~ 175 at 36.100 ft (11 
(005 m); initial climb, 28,300 ft/min (118,88 msec): combat 
coiling 51,6000 ft (15 730 m): combat rmgo (cannon armament 
nly), 1.427 mls (2.296 km) at 556 mph (885 kmh) at 83,815- 
40,085 {1 (10 807 rs 
Weights: Empty, 18,024 Ib (8 538 kg); normal combat, 
lb (11 704 kg), (with four Sidewinder As), 27.12 
34.280 Ib (15 
Span. 85 {10 in (10,97 m); | 


12 490 


(16.52 m); hei 
(34.84 m2) 

Armament: Four 20-mm M0 
gun. plus two or four Si ir missiles, or up to 
5,000 Ih (2 268 ka) of external ordnance for close ate support 
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Sukhoi Su-7 (aia 1958). 


Soviet Union 


‘The trend initiated by such aircraft as the F484F Thunder 
streak (see pages 188-189) towards a category of fighters 
optimised for the strike and ground attack missions was 
on a stage further in the Soviet Union, when. im 1959, the 
Su-7B entered sorvico. A lange, comparatively unsophis 
ficaled anraplane pawored hy a massive turbojot, the Su-7B 
‘was the firsidedicatedgroundaitachfighter withsupersonic 
capability to achieve service status, and one which was to 
he manufactured in vast numbers from the late fifties, 
through tho ‘sixties and into the 'sevontios, 

Created by the design buroau headed by Paval 0. Sukho 
whici flew an aerocynamle prototype as the $1 mid-195 
the now ground attack fighter embodied several design 
innovations insofar as Soviet combat aircraft were con- 
cemed, such as a variable inlake shock diffuser cone and a 
slab-type alleflying horizontal tail. A second prototype 
embodying some aerodynamic: refmement, the 5-2, was 
productionised as the $-22 and ordered into large-scale 
production in 1958 as the Su7B, Progressive development 
resulted In the Su-7BM, with uprated engine and onhancad 
systems, and the Su-7BKL which intzoduced a unique 


“wheelskid’ /kolo lizhni) arrangement and a low-pressure 
nosewheel tyre. This overcame the inability of the aircraft 
to accept low-pressure mainwheel tyres and afforded a 
measure of rough-field capability. Equivalent tendem two: 
seat conversion trainer vorsions wors the Su7U and 
Su-7IIMK, the definitive procluetion single-seat model being 
the upgraded Su-7BMK. 

‘The nse by the Su-7 of a 60 deg swept wing resulted in 
embarrassingly limited external stores flexibility: the radius 
of action with a worthwhile ordnance [oad was overly 
modost.andwith full afterburningthoenduranceonintarnal 
fuel was limited to barely more than eight minutes. However, 
the Sukho! ground attack fighter possessed good low-level 
gust resistance, pleasant handling characteristics, and 
maintenance simplicity and a high standard of reliability 
under operational conditions. 


‘SPEGIFIGATION: Su-7BMK 
Powor Plant: Ono Lyulka AL-7F-1 turbojot rated at 15.740 Ib 
(7 40 ky) dry thrust and 21,825 Ib (9900 kg) thrust with 
afterburning. Internal fuel capacity, 910 Imp gal (4140 b), 


vith provision for two 132 Imp gal (600 1) drop tanks 
Performance: Max speed without extornal stores, (max dry 
thrust), 540 mph (870 km/h) or M=0-72 at 1,000 ft (305 m), 
(max elterburning), 720 mph (1 180 km/h) or M095 ai 
1,000 ft (305 m), 4,055 mph (1700 km/s) or M=1 6 al 36,090, 
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ft (11.000 m), (high-drag configuration), 720 mph or M 
at 36,090 ft (11 000 m); max climb, 30,000 ft) min (152.4 
jactical radius (HI-LO-LO-HI profile), 285 mls (460 


kon), max range, 900 mls (1450 km). 
Weight 

loaded, 
(13 500 kg) 
Dimensions: Span, 28 ft 0% In (8.77 my: 
probe), 55 {1 134 in (16.80 m): ho 


imply equipped, 19,000 Th (8 620 kg); normal 
26.455 Tb (12 000 kg): max take-off, 


29,750 lb 


length (including 
ht 15 FLO in (4.57 mp. 


Armament: Two 30-mm Nudolman-Rikhtor NR-80 cannon 


with 70 rpg. Four undecwing 
for two 1,102-Ib (500-kg) 

(750-kg) bombs or <2 
of rocket pods and 
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Republic F-105 Thunderchief (October 1955). 


USA 


Signifying departure from the long-accepted philosophy of 
designing an interceptor fighter and subsequently adapting 
it for strike and close air support missions, the Thunder- 
thief was optimised from the outset for the fighterborher 
role, albeit primarily for delivery of an internolly-housed 
nucloar store in e HI-LO-LO-HI ponotration sortie, Gireum- 
stances, however, were fo dictate its employment with 
external conventional ordnance and the Internal weapons 
bay occupied by a 325 Imp gal (1.477 1) fuel tank as an all- 
‘weather interdictor 


965 Imp gal (4890 1), plus 325 Imp gal (1477 1) weapons 
bay tank and provision for one centreline 541 lmp yal 
(2460 |) or 375 Imp gal (1705) and two underwing 975 
Imp gal (1.705 1) drop tanks, 

Porformanco: Max speed, 836 mph (1345 km/h) or M=1-1 
at soa lovol, 1.372 mph (2 208 km/h) cr M=2-08 at 36,000 ft 
(11 060 m); max initial climb, 38,500 ft/ min (195,58 m/sec) 
combat ceiling, 49,600 ft (15 120 m); combat radius (wing 


drop tanks and internal store), 778 mls (1.252 km) at 384 
mph (940 km/h) at 30,000-89,450 ft (9 145-12 025 m). ferry 
range, 2.207 mls (3 552 km), 

Weights: Empty, 265,858 Tb (12 181 kg): normal combat, 
48,687 Tb (16 168 kg): max, 52,838 Th (23 067 kg), 
Dimensions: Span, 34 ft 10% in (10,64 m)s longth, 64 ft4% in 
(19,63 m); height, 19 f1 8% in (6.00 m); wing area, 385 sa ft 
(35.77 m. 

Armament: One 20-mm M-01 rotary cannon with 1,028, 
rounds, and provision for up to 12,000 Ih (5443 ka) of 


Flown (as the YF-105A) on 22 October 1985 as the largest 
and heaviest single-seat fighter concetved to that time, the 
‘Thundorchin# first ontored USAF service as the F-108B in 
1958; the definitive sing model was the F-105D. 
Production (833 built) was completed in 1964, 


external ordnance (eg. 16 x 7500-4b/340-kg M 117 bombs). 


‘SPECIFICATION: F-105D-31 Thunderchief 

Power Plant: One Prat! & Whilney J75-P-19W turbo] 
at 16,100 Tb (7 U3 kg) dry thrust, 24.50 Ib (11 113, 
afterburning and 26.500 Th (12 020 kg) for 2-5 min with 
aftorburning and wator injection. Internal fuel capacity. 
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Saab 35 Draken (october 1955) 


Sweden 


Characterised by outstanding aerodynamic individuality 
its double-delta configuration being unique at inception 
and remaining so to this day, the [ 35 Draken (Dragon), 
designed under the leadership of Evik Bratt, was created to 
fulfil a specification almost as individualistic os the fightor 
in which it resulted. Formulated in 1949, this called for 
high supersonic speed, climb aud altitude capabilities for 
the intercept mission, combining these attributes with 
‘exacting low-speed handling and field performance require 
ments to satisfy the needs of a newly-emerging Swedish 
quick-reaction and dispersal philosophy embracing opera- 
tion from stretches of specially-prepared roadway. 

The donble-delta geometry arose from efforts to endow a 
dimensionally small airframe with the greatest possible 
volume; the sharply swept inner delta (80 deg) permitting 
sufficient depth to accommodate all fuel and the main 
undercarriage members, yel, in combination with the 
moderately swept (57 deg) outer delta, offering both 
favourable transonic and supersonic drag characteristics, 
and the loadings and lift necessary for the specified low- 
speed and field performance, Furthermore, it offered 


‘more conventional relationship between centres of gravity 
and pressure than a normal delta wing 

‘The first Draken prototype was flown on 25 October 
1955, the initial production model, the J 354. ontoring 
sorvice with Flygvapnat fram March 1960. The | 354 (90 
built), equipped for conventional Jead pursuit attack, yave 
place to the ] 353 (89 built) equipped for collision course 
attack, while the ] 350 (92 built) and its tactical recon- 
naissance equivalent, the § 35E (60 built) replaced the RM 
6B (Avon 200 Srs) turbojet with the uprated RM 6 (Avon 
300 Srs). The definitive model, the | 35F (208 built), which 
bogen to enter sorvice in 1965, featured a more potent 
missiloarmamontand gonorally mora sophisticatodsystoms 
Export versions of the | 35F were supplied to Denmark (40), 
together with (11) two-seater trainers, and Finland (15 ex- 
Swedish) where 12 were licence-assembled (| 355; 


SPECIFICATION: Saab 35F-2 Draken 
Power Plant: Ono Volvo Flygmotor (Rolls-Royce) RM 6C 
(RB.146 Avon Mk 60) turbojet rated at 12,790 Ib (5 800 kz) 
dry thrust and 17,635 Ib (8000 kg) with afterburnin 


Internal capacity, 875 Imp gal (3 980 I), provision for two 280 
Imp gal (1275 1} end two 110 Imp gal (5001) drop tanks. 
Performance: Max speed, 1,320mph (2 124 km/h) or M=2-0 
‘at 36,000 ft (11.000 m), (with two Rb 27 ond two Rb 28 AAMSs) 
24 mph (1487 km/h) or M= 1-4: initial climb, 34-450 ft/ min 
(275 msec); time to 36,090 ft (11 000 m), 28 min, to49.210 ft 
(25 000 m), 5:0 min; combat radius (internal fuel and 
HE-LO-LO-HE mission profile), 395 mls (635 km), (with 
two 280 Imp gal/1 275 I drop tanks and two 1,000-Ib, 453,0-ke 
bombs), 628 mls (1 003 km): ferry range, 2,020’ mis 
(3.250 kin), 

Weights: Empty, 17,939 Ib(7 865 kz); normal combat, 25,132 
1b (21 400 ka): max, 85.278 Ib (16 000 kg). 

Dimensions: Span, 30 ft 10 in (9,40 m); length (including 
pifot), 50 ft din (15,35 m); height, 12 £9 In (3,68 m); wing 
area, 529% sq ft (49.20 m2) 

‘Armament: (ne S0-mm Aden M/58 cannon with 100 rounds 
and (intercept mission) two radar-guided Rh 27 and two IR- 
guided Rb 28 (Falcon) missilos. or two or four Rh 24 
(Sidewinder) missiles, or (attack mission) up to 9,000 Ib 
(4.082 kg) of ordnance. 
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Mikoyan-Gurevich MiG-21 (une 1956) 


One of the generation of bi-sontc fighters following in the 
wake of the Korean conflict, the MIG-21, for Jong the subject 
of contention in the West, was, by the standards of its day. 
fan outstanding warplano; but for certain fundamental 
shortcomings, It would have been e lightweight fighter par 
excellence. As it was, it possessed a better transonic 
capability, a smaller turning circle and markedly suporior 
airfield performance than either of its western contem- 
poraries, the Mirage and Starfightex 

The MiG2i was, by any standard, a classic design; it 
exorted a profound influence on western fighter design 
thinking, Conceived as an unsophisticated day fighter, as 
which it entered service in 1959, it had evolved, by means of 
a complox gonvalogical process. as a limited all-weather 
dual-role fighter by the early ‘seventies, retaining no mora 
than a configurational similarity to the initial macel. By the 
beginning of the ‘eighties, it was finally outclassed in such 
vital dogfighting attributes as turn rate and radii, accelore- 
tion ond sustained climb, yot although advanced in con- 
ceptual ago, it remained in peoduction (albeit for export) in 
1981, by which time more tian6,000 had been manufactured. 


Soviet Union 


‘The aerodynamic prototype of the MiG-21, the Ye-4 with 
an RD-9 engine, flew on 14 June 1956, being re-engined a 
year later with the more powerful R11 as the Yoo. Still 
further refined in 1958 as the Ye-# with an R41F-300 engino, 
it was productionisod in the following your as the Ye-6T. 
ntoring large-siala production as the MiC-21F. What was to 
bo a somewhat convoluted evolution of the basic design 
hogan in 1900, with the debut of the limited all-weather 
7 which was to be built in Tange numbers as the 
21PF and, subsequently, with flap-blowing (as the 
MiG-2IPPS) and various equipment. armament and 
systems changes (as the MIG-2IPPM and PFMA) 

The lighter R-13 turbojet, affording 30 per cent greater 
dry thrust, resulted Ina “socond generation” (MiG-21ME 
and SMT) at the beginning of the ‘seventies, which, in 
turn, gave place to the “third generation” MiG-21Mbis 
with an R-25 engine providing 13:6 per cont more after 
burner power mated with upgraded avionics and 
improved structural standards, 

The basic characteristics of the MiG-21 have remained. 
virtually constant throug! the standards of its 


veneration it fs highly agile, but bigh turn rales ace | 
accompanied by sivep drag rise and tis radius of wetion 
isoverly modest. 


SPEGIFIGATION: MiG-21MF 
Powar Plant: Ono Tumansky R13-300 turbojet rated at 11.244 
{h (3.100 kg) thrust dry and 14,550 Ib (6 600 ky) thrust with 
afterburning, Internal fuol capacity, 572 Imp gal (2.600 1) 
id provision for three 108 Imp gal (490 }) drop tanks. 
Performance: Max speed (clean), 808 mph (1300 km. h) or 
106 @t 7,000 ft (305 m), 1.386 mph (2 230 km/h) or 
M=2-1 above 36,090 ft(11 000 m); max range (internal fuel), 
{683 mls(1 100 km). (max external fuel), 1.118 mls (1 800 km). 
Woights! Normal fonded (with four K-13A AAMs), 18,078 Tb 
(8 200 kg), (two K-18A8 and two drop tanks). 19.731 Ih 
(8.950 kg): max 3 Ib (8 400 ky). 
Dimensions: Span, 23 ft 54 in (7,15 m); length (without 
probe}, 44 ft2 in (13,48 m); wing area, 247°57 sq ft (23,00 m?). 
Armament: One t | 28-mm GSh-23 cannon with 200 
rounds and up to 3.907 Th (1 500 kg) of ordnance on fons, 
wing hardpoints, 
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Dassault-Breguet Mirage III wovente: 93» 


France 


From the late forties, many fighter designers wore attracted 
to the simple tailless delta configuration offering low wave 
drag with excellent fuel volume and permitting traditional 
consiructional methods. Few were to persist with the 
formula, however, for pure delta geometry invoked certain 
penalties, Having no horizontal tail, it could not be fitted 
with trailing-edge flaps and, in consequence, prosented 
high approach speeds and poor landing performanco, Its 
ow aspect ratio resulted in high induced drag, penalising 
sustained turn, and manoeuvrability suffered further as a 
result of excessive trim drag 

‘Avions Marcel Dassault was one of only two manu- 
facturers to relain interest in the tailless delta, and its 
Mirage Ll, first flown on 17 November 1958, was essen- 
tially an extrapolation of the MD 550 Mirage [lightweight 
mixed-power target-defence interceptor, but linearly some 
20 per cent larger and about 30 por cont hwavivr, hulondod 
primarily as a bomber interceptor, the restricted agility 
inhoront in its configuration was of only Limited signifi 
cance, and the first series production model, the Mirage 
TIC, flew on 9 October 1960. 


From this basic interceptor, an entire family of fun- 
Gamentally similar aircraft was to evolve, commencing in 
1964 with the dual-role Mirage IIE and ils recce equivalent, 
the IIIR; continuing in 1957 with the structurally similar but 
simpler Mirage 5; and reaching its apex in May 1979 with 
the more powerful Mirage 50. Production of all verato 
exceeds 1.400 and is expected to continue into 1983. 


SPECIFICATION: Mirage HIE 
Power Plant: One SNECMA Atar 9C: turbojet rated at 9.436 
lb (4280 kg) dry thrast and 13,230 Ib (6.000 ke) with after: 
burning, Internal fuel capacity, 734 Imp gal (4 3301) with 
provision for two 197 Imp gal (626 1). 242 Imp gal (1100), 
285 Imp gal (1.300 1) oF 474 Tmp gal (1.700 1) drop tanks. 

Performance: Max speed. 863 mph (1390 kit) or M— 1-13 
at ea level, 1,460 mph (2 350 km/h) or M=2°21 at $8,975 ft 
(32.000 m); cruise, 594 mph (856 km, h) or M=09 at 36,090 ft 
(21000 m); time io 49,210 ft (15.000 m), 688 min, service 
ceiling, 55,775 ft (17 000 m); combat radius (two 374 Imp 
gal)1 700 | drop tanks and H-,0-L0-H1) 745 mls (1 200 km), 
Weights: mpty. 15.530 Ib (7 05t) kg): normel loaded, 21,165 


1b (@ 600 kg): max, 30,200 Th (13 700 ke). 

Dimensio (8,22 m; length (including 
pitot), 49 £32 in (15,03 m); height, 14 ft 9 im (4,50 m); wing 
area, 375 9q ft (34.86 m?). 

Armament: Two 30-mm DEFA cannon with 125 pg and 
provision for up to 4,000 Ib (1 814 kx) of external ordnance. 
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BAC Lightning (April 1957) 


A highly novel approwch (o (he problem of minimising the 
drag of a dual engine installation—and ono that was to 
romain unique—was proffered by W.E.W. Petter in de- 
signing the Lightning Interceptor, Minimal frontal area was 
achieved by staggering the two lurbojets vertically, effec- 


tively tucking them behind the cockpit, and feeling them 
by means of a simple centre body external compression 
intake in the nese, Drag was further minimised by adoption 
of the maximum foastble sweepback of 80 deg at the leading 
edge, which, rivalled only by the somewhat earlier Su-7 
(aoe pages 204-205), permitted a relatively deep wing with 
useful fuel volume, An unusual feature of this wing was the 
alignment of the wing-tips with the longitudinal axis which 
placed the ailerons on the torsional axis of the wing. 

Tho first prototype Lightuing, the P.1B, was flown on 4 
April 1957, deliveries of the initial production version, the F 
Mk 1, commencing in June 1960. Developed specifically as 
a home defence interceptor, the formula produced an 

plane strictly limited in operational flexiility, the 
tial version having a combat radius of only some 160 
miles (240 km), but the Lightning offered superb handling 
outstanding ratos of climb and accoleration, and was une of 
the very few fighters capable of supersonic flight without 
recourse to afterburning. 

Peouvessively developed, the Lightning remained in pro- 
duction until September 1972, 932 being built 


SPECIFICATION: Lightning F Mk 6 

Power Plant: Two Rolls-Royoe Avon 901 turbojets each 
rated at 11,100 Ib (5 035 kg) dry thrust, 16,300 Ib (7,884 kg) 
with afferburning. Internal capacity, 735 Imp gal (3 341 |) 
provision for non-jettisonable 535 Imp gel (2 432 |) ventral 
and (ferry) two 260 Imp gal (1 182 1) evarwing tanks, 
Performance: Max speed, 808 mph (1 300 km/h) nr M=1-06 
‘at soa Tovel, 1.386 mph (2 230 km/h) or M~2+1 at 86,000 ft 
(20 975 m); initial climb, 30,000 f1/ min (254 m/sec); time to 
65,000 ft (19 810 m) and M=2-0, 5-0 min; max altitude, 
77,000 ft (23 470 m), max sustained altitude, 57,000 ft 
(17 378 m); combat radius with ventral fuel pack (HELO), 
488 mls (787 km): max combat radius, 604 mis (972 km) 
ferry range, 1,354 mls (2.500 km). 

‘Weights: Empty, 25.820 Tb (11 712 ke); combat loaded, 39.940 
Ib (18-117 kay; max, 41,700 Ib (18 915 kg). 

Dimensions: Span, 34 ft 10 in (10.61 m); length (Including 
pilol), 55103 in (18,84 m); height, 19 {17 in (5.97 m); wing 
area, 4745 sq ft (44,08 m‘) 

Armament: Two -mm Aden cannon with 190 rpg and two 
Fimstreak AMS. 


UK 


Above: A Lightning F Mk 5 of No t1 Sean 
Sosa ated an prenoararied 
Frvluy 1960 The Mi wes 

pladueion medel ae 

fein 


Koyo BAC Lightning FMA & 56 Ln sonny urs 


&F Ulan 


ord ox cota 


ead 
17 fesse door estanery 


Bo losowren ret 


2 Arcam batt tonerlames eat 


orgtece 


‘07 Aron roar 


19g hoes 7 


1B Seman nero 


peat 


248 Lower ee 


habs hongrorbshuctie 118 Rtestcoeg uae rake 
318 ace enact 


224 inca reise og 


1H ficren cone ouch ou tes 
Bt Mion suteneier acute 
saa Retr stoyronaceme Bt Sse avg 


USA 


McDonnell Douglas F-4 Phantom If oe; 1930 


Unquestionably the most significant and successful jet 
fighter of the ‘sixties in the western hemisphere, the 
Phantom Il was to claim uniquity in its conception solely as 
a shipbeard warplane yet far wider usage as a non-naval 
shore-based multirole fighter, Characterised by upward 
canted outor wing panels and downward canted tailplano, 
features adopted to enhance directional stability, the Phan- 
tom II first flow (as the YFAH-1) on 27 May 1958, entering US 
Navy service (FIH-1F) late in 1900, 

‘The US Navy wasto receive 1,218 Phantom IIs(the USMG 
receiving a further 46), deliveries terminating m December 
1965. The Phantom II had meanwhilo boon adopted by tho 
USAF with which it entered garvice in 1963, a total of 2.630 
boing procured, Eight countrios were to adopt standard 
USAF models, and special versions were to be produced for 
the RAF and the Luftwaffe, a total of 5,211 Phantom Mls being, 
built, 138 of them in Jopan, the lost is May 1981 


SPECIFICATION: F-4E Phantom TL 
Power Plant: Two General Electric |79-GE-17 turbojets each 
rated at 11,110 Tb (5030 kg) dry thrust and 17,900 Ib 


(8 120 kg) with afterburning. Internal fuel capacity, 1,545 
Imp wal (70221) and up to 1,116 imp gal (5 073 1) in three 
crop tanks, 

Performance: Max speed. 1,006 mph (1 419 km/h) or M= 1-32 
at sea level. 1.434 mph (2 307 km/h) or M=2:17 at 40,000 ft 
(22 190 my; initial climb, 49,800 ft/min (259 m/sec) service 
ceiling, 58,400 ft (17 00m); combat radius (HELO-HI 
rmlsston profile with 2,000-Ib/907-kg store and four AIM-7E 
AAMS}, 423 mls (G00 km) at average speed of 583 mph (438 
km/h) at 400 ft (10.045-12 010 m): ferry range 
(with one 500 Imp gal/2 2731 and two 308 Imp gal/1400 1 
drop tanks), 1,613 mis (2.506 km). 

Weights: Empty, 30.28 Ib (13.797 ke) 
(18 818 ka); max, 61,795 Ib (26 030 ke), 
Dimensions: Span, 38 ft 4 In (11,68 m); lengih, 63 11 0 in 
(19,20 m); height, 16 ft 5 in (5,05 m); wing area, 580 sq ft 
(49.24 m4) 

Armament: One 20-mm General Electric MB1A1 multi-barrel 
rotary cannon and (intercept mission) four AIM-7E-2 Spar- 
row AM, or up t0 16,000 1b (7 268 kz) of oxtornal ordnance 
ln various combinations, 
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F-5 cuty 1959) 


Northrop 


From the late “forties Uirvugh the ‘fifties, the term fighter 
became ever more a term of expedience in the traditional 
sense; as a warplane category it had undergone aradual 
metamorphosis. Its repertoire had expanded from intercep- 
tion end air superiority to take in. close air support 
interdiation and reconnaissance: the clear- weather diumal 
aeroplane had taken on round-the-clock all-weather facul- 
ties, Increasing range and payload demands had paralleled 
thls growing sophistication, and the upward size-welght- 
complexity-cost spiral was accelerating, 
ing helix was viewed with consternation by many, 
attempts were to bo made at least to arrest if not 
reverse the: trend: to translate the traditional fighter inta 
modern terms and evolve, by the standards of the day. a 
rolatively simplo, comparatively low-cost clear weather 
fighter. The most successful of these attempts was to be the 
F.5 designed by Welko Gasich. Concelved ax @ pure alt 
the first prolotype was flown om 40 July 
ly. the 65 was selected for the counterair 
role for MAP supply to fovoured nations, dictating a 
switch in omphasis from alratr to airground capability, 


USA 


Dosignated F-5A in single-seat and ESB in two-seat 
forms, the fightor attained survice status early in 1085, 1,044 
being produced, Including 220 in Canada (as CF-5 and NE-5) 
and 69 in Spain (as SF-5). In 1970, an upgraded. second- 
generation version, the PSE Tiger Il, was selected to Fulfil 
the new International Fighter Aircraft (IFA) requirement. 
this variant being optimised for the ait superiority mission. 
The F5E flew on 11 August 1972, and, with its two-seat 
equivalent, the F-5F, more than 1,000 had been delivered to 
16 cusiomers by the endl of 1981, when a third-generation 
development, the F-5G Tigershark, was under construction. 
The F-5G, scheduled to fly September 1982, will be 
d by a single General Electric F408-GE-FIGI turbo- 
ed at 10,800 Ib (4.810 kg) dry andl 19,000 Tb (7 260 kg) 
with afterburning, It will offer 48 per cent hetter accelera- 
tion, 32 per cent higher climb rate, a Mach—20 speed 
capability and nino per cont lower fuel consumption, 


SPECIFICATION: F-5E Ter It 
Power Plant: Iwo General Kleciric JA5-Gl2t lurbojels each 
rated at 3.500 Ib (1 560 kg) dry thrust and 5.000 Ib (2 268 kg) 


‘with afforburning. Intornal fuel capacity, 59 [mp gal 
(2540), with provision for one 220 Imp gal (10001) 
conitreline drop tank 

Performance: Max speed (50% Internal fuel and two AIM-S} 
AAMs), 833 mph (1.387 km/h) or M=1"17 al sea level, 897 
mph (1.605 km/h) or M—1:51 at 36,09 

climb, 28.536 ft/min (145 m/sec): ser 
(16 400 m); combat radius (subsonic intercept with internal 
fuol only and two AIM-8]s), 317 mls (510 km) at (average) 
545 mph (882 kin/1y) al 36,090-48.470 {¢ (11 000-13 250 m), 
(CAS mission, HI-LO-LO-HE profile with drop tank, two 
ALM-@[s and four SU0-Ib/226,l-kx MK 82 bombs), 294 mls 
(472 km); ferry range mis (2177 km). 

Weights: Empty. 9.598 Ih (4349 kz): combat, 14,558 Th 
(6.603 kg): max, 24.676 Th (11 193 ky 
Dimensions: Span, 26 ft 8 in (8.13 m): length (includ 
probe), 48 ft 2 In (14,08 m), hotght, 13 #4 im (4,06 my; wing 
area, 186 sq ft (17,30 m?). 
Armament: Two 20mm M-39 cannon with 280 cpg and 
(intercept) two AIM-8] Sidewinder AMS, or up to 7.001 Tb 
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British Aerospace Harrier (cover 1950) ux 


The increase in the generic usage af fighter as @ classifi- and landing (V/STOL) and variable wing geometry. These, poses, more realistically classed as short takeoff and Performance: Max speed, 720 mph (1 160 km/h) or M=0-95 
cation and the parallel broadening of the fighter spectrum the Harrier and F-111 (see pazes 222-224) respectively, were vertical landing (STOVE) aircraft. fal 1,000 £1 (305 mm), 607 mph (977 km/h) or M 0:92 at 36,000 
was to be mflected by two aircraft providing the first antithotical in concopt and intended mission: one subsonic The Git Mk 15 with 19.000 Ib (8 618 ks) Pegasus 101 {1 (20970 m), (with typical external ordnerice, 898 mph (962 


practical applications of the most dramatic innovations and optimised for the short-action-redius ground attack engines were progressively upgraded to GR Mk 2 (Pegasus km/h) or M=('83 at sea level; tactical radius (rolling 
since tho advent of the turbojet: vertical and short take-off task; the other, poss twice the power andl four times 102) and then GR Mk 3 standards, a further 37 GR Mk 3s take-off, LO-LO-LO mission profile with 3,000 Tb 1 361 ke 


the laden weight, bisonic and suited for deep penetration boing built for the RAF and 102 similar aireraftas AVBAs for oxtornal ordnance}, 175 mls (282 km), (with two 100 Imp 
counterair and interdiction missions. Yet both. by the the US Marine Corps, plus 11 for the Spanish Navy. A —gel/455 1drop tanks and 1,500 lb/680 kyextornal ordnance), 
derminclogy of the sixties, were fighters, navalised derivative, the Sea Hacrier, is being built for the 230 mls (370 km), (HE-LO-H1), 460 ils (740 km), ferry range, 

The Harrior was offectivoly an oxtrapolation of the F.1127, Royal Navy and Indian Navy, anda progressivedevelopment 2,070 mls (3390 km); time to 40,000 {1 (12 190m) VIO. 2-8 


the first airorait to offer VIOL by moans of thrust vectoring, is heing developed jointly by BAe and McDonnell Douglas min; service ceiling, 48,000 ft (14.630 m) 

Radical yot brilliantly simple conceptually, the P1127 rose asthe Harrier GR Mk forthe RAF and AVBR forthe USMC, ‘Weights: Fmpty, 12,140 Ib (b 507 ke}: max(VTO) 
vertically on the vectored! thrust of an 11,300 Th (5-126 kg) the first full-scale development (AVB5) atrcrafi. having 16,000 Ib (6 165 kg), (STO), 26,000 Ib (11 704 ky) 
Pegasus initially on 21 October 1960. Nine pre-series flown sn late 1981, Dimensions: Span, 25 ft 3 in (7,70 m): length, 
aircrait (then known as Kestcel FGA Mk 1s) followed the six 45 Ft7% In, (13,01 m); hoight, 11 ft 4 in (8,45 m) 


prototypes, and although re-engineered to cater for more SPECIFICATION: Harrier GR Mk 3 wing aoea, 201-1 sq ft (18,68 1). 

Power and fuel. the production standard P1127(RAE). Power Plant: One Rolls-Royce Pegasus 103 Armament: Provision for two 30-mm Aden can- 
named Harrier. embodied no fundamental design changes vectorec-thrust turbofan rated al 21,500 Ib ya non with 130 rpg (supplemented late 1961 by 
‘Tho first of six development Harriers flew on 31 August (9.752 kg) dry thrust, Internal fuel capacity, 630 twa AIM Sidewinder AAMs), and up to 


5,000 Ib (2 


1988, 77 production Harrier GR Mk 1s being built as ground, Imp gul (2.685 1), with provision for i kg) of external ardnance. 
allack fighters. Capable of taking-off vertically at light two 100 Imp gal (445 |) or (ferry) 


weights, these early Harriers were, for operational pur 330 Imp gal (1 500 1} drop tanks. 
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General Dynamics F-111 oecemser 1861 


The fixed-geometry wing has alwoys been at best a 
compromise, and, before the fighter as n category had seen 
the end of its first decade, means were being sought of 
changing its wing geometry in fight. Howover, such poly 
morphs as did materialise were viewed as caprices of 
autical design, with little practical application, and, 
Jn truth, they made no meaningful contribution to the 
variable-geometry (VG) wing as defined from the late 
Yorties, VG having become synonymous with variable 
sweep. 
In highly-swopt, low aspect ratio configuration, the VG 
wing promised low wave drag and a smooth ride in 


turbulence, with incidental benefits to structural fatigu 
life, and, at the opposite end of ils sweep range, low unstick 
and touchdown speeds, plus efficient subsonic cruise and 


loiter. The key to VG's practical application was provided by 
the NASA-conceived outboard hinge introduced by tho 
F-1, this onabling the wing to translate theouglt a full 
range of muvement (Ie, 16 to 725 deg) without 
alfecting the aerodynamic centre and thus. 
avoiding dangerous instability 


oove:An= 1115 1 


When the FMA first flew, on 21 December 1904, VG was 
still a dubious novelty and the most controversial Issue in 
the field of high-speed aviation. Embodying such ingenious 
features as a crew escape module and swivelling stores 
pylons, the F111 was not the first VG fighter, hut it was the 
first to demonstrate the practicability of this radical devel 
opment, und the first VC fighter to attain production and 
service, Subjected to fierce political and technical coateo- 
versy, the FANT was to recover from its vicissitudes, but 
iction was to end late 1973 with only 470 built (pins 76 
FB-IDIA strategic bombing cerivative), rather than 
the massive run of 1,700 plus originally envisaged 


SPECIFICATION: F-111D 
Power Plant: Two Prait & Whitney 7 
rated at 12,490 Ib (5638 kg) di 


F30-P-0 turbofans each 
thrust and 20,840 Ib 


(8.454 kg) with afterburning. Internal fuel capacity, 4.199 124 


Imp gal |19 090 1) with provision for four 50 [mp gal 
(2274 1) drop tanks, 


Performance: Mex speed. 914 mph (1471 kin) h) or M=12at 
sea level, 1,453 mph (2 338 km/h) or M=2:2 at 50,100 ft 
(15.270 m); max climb, 25,800 {l/min (131 m/sec); service 
ceiling, 53,400 ft (16 276m); combat radius (HI-LO-HL 
mission profile on internal fuel with one 2,000-Ib/ 907-kg 
homb internally), 1,233 mls (1 985 km) at (average) 00 mph 
(805 km/h) at 32.400-85,700 ft (9 875-10 880 m}, (LO-LO-HT 
with two drop tanks), 921 mis (1482 km); ferry rengo 
emnal fuel), 2,739 mls (4 408 km), (with two drop tanks), 
18 mls (5 307 km). 
Weights: Empty, 46.631 Th (21152 kg): combat, 61,930 Ib 
(28 091 kg): max, 100,000 Ib (45 360 ke 
Dimensions: Span (wings extended) 63 ft 0) in (18.20 m), 
(max swoop), 31 ft 11% in (9,78 m); height 17 ft 0% in 
(5.19 my; wing arwa, 525 sq ft (48,77 m?), 
') Armament: Provision for one 20-min M61A1 
rolary cannon with 2.050 rounds in starboard 
weapons bay. Up to two 2,000-Ib (907-ka) stores 
‘in weapons bays, or up to 25,000 Ib (11 340 ke) 
extemal ordnance. 
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Dassault-Breguet Mirage F1 wecember 900) France 


‘As a result of paremettis studies conducted in the early wing fuel capacity was more than compensated for by use SPECIFICATION: Mirage F1G 

‘sinties and embracing all possible fighter configurations, of integral stowage rather than bag tanks: internal fucl Power Plant: One SNEGMA Atar SK50 turbojet rated at 
Avlons Marcel Dassault relinquished the tailless delta capacily was actually increased by some 30 per cent as 11,023 Lb (5 000 kg) dry thrust and 15,873 Ib (7 200 kg) with 
formula when choosing the form to be taken by the follow- a resuit of this measure and the oulcome was a very much efterburning, Internal capacity, 940 Imp gal (4 2601), with 
on to the Mirage III (see pages 212-213). Electing to revert more flexible fighter than before. provision for up to three 264 Lp gal (1.200 }) drop tanks. 
to. amore conventional arrangement of swept wing trimmod The initial production version ordered for the Armée Performance: Max speed, 914 mph (1471 km/h) or M—12 at 
by @ horizontal tail, Dassault retained the appellation of de Air, the Mirage FIG flown on 15 February 1973, was sea level, 1,450 mph (2 495 km/h) or M=2:2 at 39,370 ft 
“Mirage” for the new warplane despite lack of relationship optimised for alr defence and air superiority missions, with (12 00U m): cruise, 550 mph (885 km/h) at 29,530 ft (9000 m) 
to its deltawinged predecessors olher than a common secondary ground attack capability. Maintaining the philo: mb. 41,030 ft/min (213 m/see): service ceiling, 
design origin sophy epplied to the delte-winued Mirage of evolving a 65.000 ft (20.000 m): combat radius (max oxternal ordnance 


Designated Mirage Fi and flown as a prototype on 23 simplified export model (Mirage 5), the Mirage PLA was and Hi-LO-LO-H! profile), 260 mis (4t@ km), (with two 
December 1968, the now fighter was similar in siz to the doveloped for VFR operations only in the ground attack drop tanks and 4,410-Ib, 2 000-ky homb load), 670 mils (1.078 
Mirage IM, but its thin swept wing affarded only some 72 role. In 1070, the Mirage F1C-200 begen to enter French km)! ferry range, 2,050 mls (3 300 km). 
per cont of tho area of the latter's delta and had almost service, this boing ondowod with long-range reinforcement Weights: Empty, 16,314 Ib (7 400 kg); normal loaded, 24,030 


double the loading. Nevortheloss, with the aid of leading: capability by means of a permanent flight refuelling probe: tb (10 900 kg}: mex, 82,850 Ib (14 900 ka) 
and trailing-edge flaps, approach speed ead landing ran the Mirage FICR tactical reece variant is to onter service in Dimenstons: Span, 27 ft (is in (8.40 m); length, 49 ft 2% in 


wore reduced some 20 and 45 per cent respectively in MAK. A total of 235 Mirage Ply in its various versions has (15,00 m); hoight, 14 ft@ in (4.50 mh: wing arca, 2601 aq ft 
comparison with the delta-winged fighter. and aaility at been ordered for the Armée de T'Alx, and more than 400 Armament: Two 30-mm DEFA 533 cannon with 125 rpg and 
both subsonic and supersonic speeds was greatly en- had been ordered by 10 export customers by the beginning (intercept mission) one-three Matra 330 Magic plus two 
hanced, These improvements wero achioved at some of 1982, with production of the aircraft thus being assured AIN-d Sidewinder AAMs, or (ground attack) up to 8,818 Ib 


oxponse to wave drag and wing volume, but the loss: in until tho end of 1984, (4 00 kg) of external ordnance 
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Saab 37 Viggen (February 1967) 


The Swedish aeraspace industry has displayod something fulfil the four primary roles of attack, interception, recon- AAMS), 838 mph (1350 km/h) or M= 1-1 at sea level, 
of @ predilection for the exotic in fightor configuration, naissance and training, each mission-optimised version 41.295-1,65 mph (2 020-2 195 kin’ h) or M=1-9-2 1 at 36.090, 
following the unique doublo-dolta Draken (sce pages having a secondary role. The Initial model, the AJ 37. was ft (11 000 mi: time (from brakes off) to 42.810 tt (10 000 m). 
208-209) with the equally unconventional close-coupled intended primarily for the aitack mission, but possessing a ‘Pa mids bicticel tadlua (M2 Intercept ialgson), 250 ra 


canard delta Viguen (Thunderbolt), Design of the Viggen. secondary intercept capability. the first of 110 production (400 km), (counterair mission HI-LO-HI profile with contro- 
which first flew on 8 February 1987. was heavily influenced examples flying on 23 February 1971. Seventy similarly ling drop tank and 3,000 lby/1 360 ky exturnal ordnance) 
by the demands of the Swedish quick-reaction and disper powered SF 37 and SH a7 roconnaissanoe alreraft and 050 mis (1 046 km), (LO-LO-LO with same external load), 


sa] philosophy dictating emphasis on short-field character. two-seat SK 37 trainers preceded the extensively re- ‘300 mls (480 km). 
istics. The canard dolta arrangoment was considered to engineered “second generation’ [A 37 optimised for the Weights: Empty (approx), 26,005 Tb (12 200 kg); combat 
offarthe bost combination achievable with afixed-geometry air-aic mission with secondary air-ground capability. (camibn armament and half fuel), 38.070 Th (18 000 kg), 
wing of high and low speed characteristics, low turbulence Featuring a more powerful engine, and new systems and (with for AAMs), 37,040 lb (16 860 ke); max, 99,600 1) 
sensitivily, and efficient subsonic cruise and loiter capabil- weaponry, the production JA 37 flew on 4 November 1977. (22 500 ke). 

itis. By selecting optimum location for the canard, or following six R&D models, and entering Flygvapen service Dimonsions: Span, 34 ft 0% in (10,60 m: length (excluding 


foreplane, which affords nose-up control and lift in its own mid-1880. Orders for 149 JA 378 have been placed with probe), 50 ft 84 in (15.5 m); hejght, 19 ft 4% in (5.90 m) 

right, the mos! favourable interaction with the mainplane completion scheduled for 1988 foial wing area (including foreplanes), 56198 sq ft 

was achieved. The powerful vortex from the canard sur 62.20 mi") 

faces generated a high speed airflow over tho principal SPECIFICATION: JA 37 Viggen Armament; Qne 0mm Qorlikon KCA cannon with 150 

surfaces at low speods, thus enhancing lift and permitting Power Plant: One Volvo Flyzmotor RM 68 turbofan rated at rounds and (intercept) two Rb 71 Sky Flash and two or four 

adoption of higher incidence angles. 16,200 Ib (7 850 ka) dry thrust and 28,110 Tb (12 750 ke) with Rb 24 Sidewinder air-to-air missiles. or (intordiction) 13.227 
‘The Viggen adhered to the “standardised platform” afterburning 1b 6 000 kx) of ordnance mounted externally, 


concept: # basic design more or less readily adoptable to Performance: Max spood (with pairod Rb 24 and Rb 71 
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Grumman F-14 Tomcat (vecember 1970) 


Calling for a quantum advance in shipboard fighter capa- 
bility, the US Navy's late ‘sixties VFX requirement inevitably 
resulted in a variable-geometry aircra‘t. No fixed-goometry 
configumtion could fulfil tho exacting spoad, endurance 
‘and load-carrying capabilities called for and meet deck 
Tuning performance and shipboard stowage stipulations. 


‘Above: An F104 Tameat cl US Navy VF 


USA 


Equally inevitably, VFX was to be a formidably large and 
heavy fighter, and, indeed, the F-14A in which the requ 
moat resulted was to be the largest and heaviest aircraft in 
its category when it achieved service status in the sechnd 
half of 1974, 

Firat flown on 21 Decembor 1070, the F-14A offorad a 
capability that was undoubtedly nonparell. Tt was the 
first—and so for tho only-fightor with completely euto- 
matic sweop angle (20-68 deg) variation and possessed & 
unique mulliple-target engagement facully. Some 390 Flas, 
were in US Navy service in late 1981, when development 
included the enhanced TA0-PW-414A-engined F-H4G for 
1983 delivery (with the existing F-14A flect boing modified 
to similar standards from the following year), and tho 
General Electric F10-poworod F-14D, introduction of which 
\s called for in US Navy advanced planaing afte 
605 Tomeats against @ proposed total of 845, 


SPECIFICATION: F-14A ‘Tomcat 
Power Plant: Two Pratt & Whitney TP30-P412A turbofans 
each rated at 12,500 Th (5 B70 kg) dry thrust and 20,900 Il 


alivery af 
sy fA 


(9.480 kg) with afterburning. Internal fuel capacity. 1.969 
Imp gal (6 951 1), with provision for two 222 Imp gal (1009.1) 
drop tanks. 

Performance: Max speed (with four semi-recessed AIM-7 


AMS}, 918 mph (1.470 kin/h} or M=12 at sea level, 4,584 
mph (2549 km/h) or M=2:4 at 49,000 ff (14.995 m); Lime to 
£60,000 ft (1 290 m) at 85.1100 Th (24 948 ke), 2-1 min: tactical 
radius (intardiction mission HI-LO-LO-HI profile with drop 
tanks and 14 MK B2 bombs), 725 mls (1 167 km). (combat nir 
patrol, Internal fuel, six AIM-7 and four AIM-0 AAMs), 765 
sls (11292 km), 

Weights: Empiy, 39.930 tb (18112 ky): loaded (intercept 
‘with four AIM-7s), 58,904 Tb (20 718 kg). (with six AIM-54s), 
658,790 Tb (31 656 kg); combat air patrol, 70.345 lh (31 904i kg) 
max, 74,348 Ib (33 724 ka). 

Dimonstons: Span (wings extended), 64 ft 145 in (19.55 m). 
(max eweop), 37 #7 in (11.45 m). (avorswoep on dock), 33 Tt 
3% in (10,15 m); longth, 61 £1174 in (18,00 m): height, 16 £10 
in (4,08 m); wing area, 505 sq ft (52,48 m*), 

Armament: One 20-mm M-61Al rotary cannon with 675 
rounds and (intercept) six AIM-7E) F Sparrow and tour 
AIMG/H Sidewinder AAMs, or six AIM-54A Phoenix and 
two AIM-9G/1 AAMS, or (attack) various combinations of 
‘miseiles and bombs up to 14,500 Ib (6 577 ke), 


oy Grumman 4A Tomes! 


Veraialo-/0bamene 
isha 


AB ign uci ort 
46 Bec 


193 Seton raging 
110 irnote i 


58 Beers contter 
52 owner neers 


142 or compe 


420 fica geveseoing pee 


ren 6H 


inaeernyoraute ace x 


151 Ec'anenna 


124 Fontan on 
195 romcon 


164 Gonieg or aes 
188 Hristo enuerent 


a 


229 


McDonnell Douglas F-15 Eagle duy 1972) 


Intimating re-emergence in the West of the optimised 
dogfighter after a lapse of many years, the Fagle. first flow 
on 27 July 1972, wos casentially © follout of Vietnam 
experience, The USAF had suffored an embarrassing inven- 
tory gap during that conflict which prompted the FX 
programme for a long-range air superiority fighter—a 
modera equivalent of the F-51 Mustang of WWII-—and the 
Eagle was its end product. Featuring a very large, compara- 
tively lightly loaded and essentially simplo wing, which was 
to endow it with outstanding manocuvrubllity. and a 
thrust-to-weight ratio at combat loadings well in excess of 
the Eagle proffered such a porformance advance that, 
it ramains unrivallod in its cle 

‘Tho first production F-18A flew on 25 December 1974, the 
USAF attaining initial operational capability with the new 
fighter in July 1975. The F-A5A and its two-seat equivalent, 
the F-45B were supplanted in production from mid-I080 
(with 383 and 60 built respectively) by the FSC and 
two-seat F-15D with increased. imternel fuel, proviston for 
conformal tanks and enhanced avionics, these belng the 


USA 


(62) and Japan (14 plusH6 heenae manufactured). However, 
the design offers. floxible basis for development of versions 
foraltemative roles, one such being the FASE for long-range 


interdiction and counteratr missions. 


CATION: F-15G Eagle 
Two Pratt & Whitney F100-PW4100 turbofans 
each rated at 14,780 Th (6 705 kg} dry thrust and 23,904 Tb 


(10.843 ka) with afterburning. Intemal fuel capacity, 1,724 
Imp gal (7 887 |), with provision for two 710 Imp gal (3 228 1) 
in each of two conformal fuel pallets or three 500 Imp gel 
31 drop tanks. 

erformance: Max spved (short-eadurance dash), 1.676 
ph (2697 km/h) or M=2'54, (sustained), 1,518 mph 
(2443 km/h) or M=2:5 al 40,000 {1 (12192 m), 922 mph 
(1 484 km/h) or M=1:21 at sea level, max endurance (internal 
fuel, 2-8 hours (with conformal pallets), 5:25 hrs: ferry range 
(intornal fue), 1.950 mls (8 138 km). (with conformal pal- 
lots). 3.570 mls (5 745 km); ceiling, 63,000 ft (19.200 m). 
Weights; Basic, 26,700 Ib (19 018 kg); loaded (full internal 
fuel and four AIM-7 AAMs), 44,500 Ib (20 185 kg), (plus 
tree drop tanks), 57.400 Ib (26 036 kg); max, 68,000 Ib. 
Dimensions: Span, 42 ft 94 in (13.05 mj; length, 83 ft 9 In 
(14.43 m); height, 18 ft 514 in (5.63 m); wing area, 608 sq ft 
(56.48 m?) 

Armament: One 20-mm M-61A1 rotary cannon with 950 
rounds and four AIM-7F Sparrow and four AIMAL Sido- 
windor AAMS, or (socondary attack mission) up to 16,000 Ib 


current models, with exports to Israol (75), Saudi Arabia (7 256 kg) of external ordnance. 
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General Dynamics F-16 Fighting Falcon envary 197 


Claimed with some justification to be the first in a now 
generation of advanced-technology fightors, thu F-16 is the 


oove: An 16h othe Bog. acacia rich ac eve 


USA 


first production acroplane with full-time fly-by-wire 
(electrically-signalled) controls, it embodies automatically 
variable wing camber and some degree of artificial stabilit 

and it features a blended-body fuselage design afforin 
increased lift and internal volume, Reflecting a completely 
Gifferont design philosophy ta that of the F-15 (eo pasos 
230-231), the F-16 was nevertheless similarly conceived as 
essentially a dog fighter, stemming from the USAF's LW 

(Lightweight Fighter) programme. However, steady weight 
growth accompanying evolution from solely airair to full 
multisrole capability has gone some way towords invali 
dating the original lightweight concept. 

Flown as an aerodynamic prototype (YF-16) on 20 january 
1974, it entered service with the USAF in its initial F-6A, 
vorsion in January 1978, and is the subject of a mult: 
national manufacturing programme, with final assembly 
ines in Belgium and the Netherlands. fllustrated hy the 

ying drawings is the enlarged tailplane (lo relax 
crease the manoeuvre envelope with cer 
loads, and reduce take-off speeds and abort distan 
introduced fram Novamhar 1981 


SPECIFICATION: F-16A Fighting Falcon 
Power Plant: One Pratt & Whitney F100-PW2200 turbofan 
rated at 14,800 Th (1713 kg) dry thrust and 23.030 Ib 
(10.808 ky) with afterburning, Intomal fuel capacity, 893 
Imp sal (4 060 1), with provision for one 250 Imp gal (1 136 1) 
contruling and two 308 Imp gal (1 400 1) wing drop tanks. 
Performance: Max speed (short endurance desh), 1,333 
mph (2445 km/h) or M=2-02, (sustained), 1.247 mph 
(2007 kin h) or M> 1M) at 40,000 11 (12 186 m): tactical 
raudigs (Hi-LO-1 interdiction with 44000-Tb, 1 814-ky bomb: 
load, internal fuel and 7-min allowance far combat), i) 
rol (580 kin); rungo (similar ordnance load and intemal fuel), 
1.2010 mils (1.930 km) at (average) 875 mph (928 km hy: ferry 
rango (wing drop tanks), 2.585 mls (4 080 km), 

Weights: Opecational empty, 14,597 Ib (6 608 kgys loadod 
(airairmission with bo AMS), 25,957 Ib (10.595 kg); max, 
£14,500 Il (15.049 ku), 

Dimensions: Span, 31 ft in (0.45 m). (over AAMS), 82 £110 
in (10.01 my length (excluding probe). 47 {7% in (14.52 m):y 
hoight, 16 ft 5% in (5.01 m): wing area, S01 sq ft ( 
Armament: mm M-B1AL rotary earinion wi 
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rounds and two-six AIM-GL; M Sidewinder AAMs. Provision 
for up to 12,000 Ib (3 449 ky) ordnance. 
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Panavia Tornado ciugust 1974) 


‘The Tornado originated in a late ‘sixties UK-German-Itallan 
government agreement on joint development of a werplane. 
then known as Multicrole Combat Aircraft (MRCA). The 
programme established final essembly lines in each country 
‘without component manufacture duplication. 

‘The baste Tornado for tr-national use was optimised for 
interdiction and strike (IDS). the first prototype flying on 14 
August 1974, with production aircraft delivered to the 
‘Trenational Tornado Training Estab lishment at RAF Cottes- 
more in 1980, Planned deliveries to the RAF (200-220) 


3 Stow yards 


19 Bersteore onda 


UK-Germany-ltaly 


Luftwaffe (212), Marineflioger (112) and Aeronautica Mil 
tare (100) ate scheduled to be completed in 1986-87, 

In addition to the IDS Tornado GR Mk 1, tho RAF has 4 
requirement for an air defence fighter version (ADV), the 
first prototype flying on 27 October 1978. This, the Tornado 
F Mk 2 (165-185 to he procured), emphasizes zange and 
endurance for combat air patrols far from Britains coasts 
whore fighter opposition is unlikely: thus, dogfight capability, 
tending to dograde performance as a bomber-destro 
need not be consideret 
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Retuining 80 per cont commonality with the GR Mk 1, the 
F Mk 2 features a rodesigned nose for the intercopt radar 
and a longer fuselage providing 200 tmp gal (910 b Internal 
fuol Incroase and pumuitting mounting of four Sky Flash 
inissiles, Increased fuselage fineness ralio resulls in some 
juin in supersonic efficiency and extension of the fixed 
wing glove to compensate for the GG change produces a 
modest dmg reduction. Deliveries will commenco in 1988, 


‘with initial operational capability being achieved in 1984. 


SPECIFICATION: Tornado F Mk 2 
Power Plant: Two Turbo-Union RB-199-34R04 Mk 101 (me 
proved} turbofans each rated at (approx) 9,00 Ih (4 (182 ky) 
dry thrust and (approx) 16,100 Th (7 25H kg) with afterbun 
ing, Internal fucl capacity (approx). 1.600 Imp gal (7 
with provision for two 380 Imp gal (1 500 1) drop tan! 
Performance: Max speed, 820 mph (1480 km i) ov M=12 
at sea level, 1,450 mph (2338 km/h) or M=2:2 at 40,000 ft 
(12-190 m); time to 30.000 ft (81145 m) from hrakes release. 
17 min: radins of action {combat air patrol with drop tanks 
and allowance for 2 brs plus loiter and 10 min combat), 
(450) mls (560-725 km): ferry range, 2,650 mls (4265 km). 
Weights: Empty cquipped (approx). 25,000 Ib (11 840 kg): 
al fuel and six AAM&). 52,000 Tb (28 587 ky). 
span (wings extondad), 45 [74 in (13.80 m), 
(max sweep), 28 ft 2 in 8,59 m); length, 58 ft in (18.06 m) 
height, 18 EL ‘m), wing area, 322-9 sq ft (30,00 m’) 
Armament: One 27-mm IWKA-Mauser cannon, and two 
AINSI, Sidewinder and four BAe Sky Elosh AAMs. 
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Dassault-Breguet Mirage 2000 ¢morch 1572) 


Although it was widely believed that the delta had provided 
moroly an intarim solution ta the problems of building a 
supersonic wing end was passé by the mid ‘sixties, 
Dassault-Breguet was induced by advances in control 
tectinology to revert to this formula for its third-generation 
Mirage. This, the Mirage 2000, first flew on 10 March 1978, 
and was configurationally similar to the first-generation 
Miroge Ill (see pages 212-213), but it exploited negative 
longitudinal stability and this removed the principal short 
comings previously inherent in the tailless delta 

Traditionally, tho maximuat fl coefficient of the conven- 
tional stable delta is small and its trim drag high. If the 
centre of gravity (CG) is moved aft of the aerodynamic 
centre (AC), the delta becomes longitudinally unstable, 
but at high angles of attack, as in manoeuvring Hight ot 
landing, an aerodynamic upload on the elevons improves 
both trimmed lift coefficient and trim drag. The advent of 
clectricaliy-signalled (fly-by-wire) controls in combination, 
with an advanced automatic flight control system had 
rendered such highly unstable aircraft flyable. 

Refined by computer-aided design to give a highly 


optimised shape, the Mirage 2000 could be flown with 
substantial instability, the lifl gain being as much as 25 per 
cent over the conventional stable delta, automatic leading- 
edge flaps permitting safe operation up to high angles of 
aitack, With an internal fuel capactty representing approx: 
mutely 30 per cent of the clean take-off weight—a pex 
centage previously attained only by certain US Navy 
fighters—and a highly effective nav-aitack system with a 
radar range more than twice that of the Miraye EI, the 
Mirngo 2000 will represent » quantum capability advance 
when it enters Armée de Tair service in its initial single- 
seat air superiority version in 1984. 

Singlo-seat attack and two-seat low-level penetration 
versions are also under development. prototypes of the 
latter, the Mirage 2000N (Nucléaire), being scheduled for 
flight test in 1983. From 1985 onwards, the M53-5 turbofan 
isto give place lu the MS3-P with military and afterburning 
ratings of 14,330 Ih (8) 500 kg) and 21,366 Ib (9 70U ky). 


SPECIFICATION: Mirage 2000 


1h (5 600 ke) dry thrust amd 19.840 Ib (9 000 ke) with after: 

hurning. Internal fuel capacity, 685 limp gal (3-800 by, with 

provision for ong 263 Imp gal (12001) centreline and two 

374 Imp gal (17001) underwing drop tanks: 

Performance: Max speed, 915 mph (1.472 km/h) or M=12 

fit sex level, 1.550. mph (2.495. km/h) or M=235 above 

510.090 ft (11 00D m): max climb rote, 49,000 f/min (249 

mm sec]: service ceiling, 65,000 ft (19 60 m): timo to 49,200 

f1(15 000 m) and M~ 2°0, 4-0 min; combat radius (intercept 
(sion with two 374 np gal) 17001 drop tanks and four 

AM). 435 mls (700 km}; ferry range. 2.420 mls (3 900 km), 

Weights: Combat loaded, 19,840 Ib (9 000 kp): max, 93,070 

1b (35 000 ky). 

Dimensions: Span, 29 f1 6% in (9.00 mp: length 5U £1 3% in 

(15.88 m): wing area, 43153 sq ft (41,00 m*). 

Armoment: Two 30-mm DEFA 554 cannon and (air 
superiority mission) two Matra 550 Magic and 

two Matra Super 530D air-to-air missiles, oF 

(for ststke mission) up to X 

{6 000 kg) of ordnance carried 

externally 
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McDonnell Douglas F-18 


USA 


Hornet (November 1978) 


Intended to integrate air superiority and attack functions 
within a common and comparatively inexpensive airframe 
the FA8 Hornet shipboard fighter is derived from the 
Northrop YF-17 technology demonstrator lightweight fighter. 
Like the YF17, the F-18 features a so-called hybrid wing 
with loading ace axtongtons tn imum lift by 
some 50 per cent, and reducing both liftatiributable dras 
and, by acting ase compression the Mach number at 
the engine intake face 

Rotaining little more than the basie neroriynamie form of 
ity progenitor, the F-18 is sume 12 per cent larger overall 
primarily lo caler for @70 per Gent increase in internal fu 
and haw been re-engineered throughout. Possessing auto- 
matic loading and trailtng edge manoeuvring flaps, the F-18 
is the first production aireralt with « digital (as opposed to 
analogue) fly-by-wire control system backed up by mechan 
ical reversion on the taileron controls, 

‘Two essentially similar but optimised versions are plan 
ned forair suipuriority (F-18) and attack /A-ta), but full-scale 
production of only the former has so far been authorised, 
the US Navy having requested approval for procure of 


007 FAGAs and two-seat TE-I8As during 1981-80. A shore- 
based version of the F-i8A has been ordered by Canada 
which is to revolve 118 sluzle- (CE-ABA) and 24 Lworseat 
(CE-18B) Hornets from kate 1982. 


SPECIFIGATION: F-18A Hornet 
Power Plant: Two General Electric F404-GE-400 turbofans 
ach ratod at (approx) 10,400 Th (4810 kx) dry Urust and 
15,800 Ib (7 167 kx) with afterburning. Internal fuel capa 
ily, 1.390 Imp gal (6 319 }) ancl provision for thee 202 Imp 
al (1 192 1) drop tanks 
Performance: Max speed. 915 mph (1 472 km hj or M= 12 
al sea level, 1.190 mph (1815 km/h) or M=TB at 40AK00 ft 
(12192 m): initial climb half fuel and two AIM-3 AMS), 
650,000 f'min (304.8 m sec): acceleration from M_ 0-8 to 
M16 at 35,000 ft (10.670 mp. 1-0 min: radius: (combal al 
paleo mission qr Anarneal fuel). ARO wis (770 km). (eit 
drop tanks). 740 mls (1 190 kim): ferry range, 2.875 ms 
kin. 
Weights: impty equipped 
suprrinnity mission with 


8,000 1b (12 700 ke) loaded {air 
fuel and four AMS}, 38,600 Ib 


(16.240 kg), (altack mission with full internal fuel and 7,500 
1b $400 ky ordnance), 47,000 Ub (21 315 ky); max, 50,000 Tb 
5 AUN 


‘mensions: Span, ‘17 ft G in (11.43 m): length 56 ft 0 in 
(17.07 m): height, 15 ft 4 in (4.67 m); wing area, 296 sq ft 
(36,70 m*), 

Armament: 
rounds and (aimair) two AIM- 
AAMS. 


One 20mm M-B1AL rotary cannon will 570 
F and two AIM9G/H 
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